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jrowley@sempra-res.com 

April 14,2000 

Ms. Deborah Scott 
Director, Utilities Division 
&zona Corporation Commission 
1200 West Washington Street 
Phoenix, AZ 85007 

Re: Application for a Certificate of Environmental Compatibility 
for the Mesquite Generating Station 

Dear Ms. Scott: 

Mesquite Power, LLC is pleased to submit the accompanying original and 25 copies of 
our Application for a Certificate of Environmental Compatibility (CEC). This CEC 
application is for the Mesquite Generating Station to be located near the unincorporated 
area of Arlington in Maricopa County, Arizona. * 
Pursuant to the provisions of A.R.S. 8 40-360.09, enclosed is a check in the amount of 
$10,000.00. 

We request that the public hearing before the Power Plant and Transmission Line Siting 
Committee for consideration of this CEC application be set on the first available date. 

If you should have any questions concerning this CEC application, please do not hesitate 
to contact Mr. Marty Swartz at (619) 696-2943. 

Sincerely, 

Joseph H. Rowley 

enclosures 

Sempra Energy Resources is not the same company as the utility, SDGbE or SoCalGas, and Sempra Energy Resources 
is not regulated by the California Public Utilities Commission. 
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Introduction 

Mesquite Power, LLC (Applicant, a subsidiary of Sempra Energy Resources), which 
will develop, own, and operate the Mesquite Generating Station, requests a Certificate of 
Environmental Compatibility (CEC) for a nominal 1,000 megawatt (MW) natural gas-fired, 
combined cycle power plant. The project site is located south of Elliott Road, approximately 
one mile east of Wintersburg Road and approximately 37 miles west of the Phoenix 
metropolitan area. 

The project will be operated as a “merchant power plant.” As such, it will sell power 
on the wholesale electricity market, and customers will purchase the power on a voluntary, 
wholesale basis. All economic costs of the project, including potential losses, will be borne 
by Mesquite Power, LLC. 

The Mesquite Generating Station will be fueled by natural gas transported to the plant 
site by El Paso Natural Gas Company pipelines. The proposed facility will consist of the 
power plant and onsite supporting infrastructure, including an administration building, water 
treatment and storage facilities, and cooling towers. The source of water for the proposed 
facility will be local groundwater. The groundwater wells are located on property 
approximately 2 ?4 miles west of the plant site. 

The Mesquite Generating Station will occupy a portion of a 440 acre site adjoining 
the planned Palo Verde Satellite Switchyard. Figure 1.4-2 shows the site arrangement for the 
proposed facility. Topographic maps showing the site location are provided in Exhibit A. 
An artist’s rendering and photo-simulations of the facility are provided in Exhibit G. 

This application includes evaluations of relevant environmental matters associated 
with the plant site and outlines potential impacts and mitigation measures associated with the 
project. Environmental studies are provided in Exhibits B through J. These studies include a 
Phase I Environmental Site Assessment, Biological Description and Setting, Prevention of 
Significant Deterioration and Title V Air Permit Application and associated analyses, Pygmy 
Owl Survey, Geotechnical Investigations, Noise Survey, Traffic Study, Cultural Resources 
Survey, Water Study, and Development Plan. These evaluations conclude that no significant 
environmental impacts will result from the project. 

The proposed project will not cause any significant direct, indirect, or cumulative 
adverse effects on land use, cultural resources, visual resources, wilderness areas, biological 
resources including special interest wildlife or plant species, socioeconomics, geological 
resources, air quality, groundwater or surface water quality, noise levels, or local traffic. No 
low income or minority groups will be disproportionately affected. 

In addition to providing a safe, reliable, and clean source of electricity, the project 
will provide a short term economic benefit derived from the construction workforce. There 
will be a continuing benefit from the creation of approximately thirty full time jobs. The 
facility will also provide significant increases in contributions to the tax base, a significant 
portion of which can be used for area education and school improvements. 
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1 .I 

1.2 

1 .O Application 

Name and Address of the Applicant 

Mesquite Power, LLC 
10 1 Ash Street 
San Diego, CA 92101 

Name, Address, and Telephone Number of a Representative 
of the Applicant 

Name, address, and telephone number of a representative of the applicant who has 
access to technical knowledge and background information concerning this application, and 
who will be available to answer questions or furnish additional information: 

Mr. Marty C. Swartz 
101 Ash Street 
San Diego, CA 92101 
Phone (6 19) 696-2943 
F a  (619) 696-2791 

Mr. Cecil Sterling 
101 Ash Street 
San Diego, CA 92101 
Phone (6 19) 696-2940 
Fax (619) 696-2791 

State Each Date on Which Applicant has Filed a Ten-Year 
Plan 

1.3 

State each date on which applicant has filed a ten-year plan in compliance with ARS 
Section 40-360.02, and designate each such filing in which the facilities for which this 
application is made were described. If  they have not been previously described in a ten-year 
plan, state the reasons therefore. 

ARS Section 40-360.02 requires that a ten-year plan be filed for “every person 
contemplating construction of any transmission line within the state.. .” Mesquite Power, 
LLC has not filed a ten-year plan because the project does not include a transmission line, as 
the power plant site adjoins the planned Palo Verde Satellite Switchyard, which is being 
constructed independent of the plant. The plant will be directly tied to the Palo Verde 
Satellite Switchyard as described in Section 1.5. 
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1.4 Description of Proposed Facilities 

The following sections describe the power plant site arrangement and the processes, 
systems, and equipment that constitute the project. Project facilities will be designed, 
constructed, and operated in accordance with applicable laws, ordinances, regulations and 
standards. 

1.4.1 Type of Generating Facility 

employed by the proposed project. 
This section describes the power generation process and associated components to be 

Process Description 

The proposed Mesquite Generating Station will consist of a natural gas-fired 
combined cycle power plant and associated natural gas and water supply pipelines. The 
project will have a nominal electrical output of 1,000 MW and will be fueled exclusively 
with natural gas. 

The power plant will be comprised of combined cycled p and 
associated support facilities. Each of the two power blocks will have two combustion 
turbine-generators (CTGs) equipped with dry low-NO, combustors and inlet air coolers, two 
heat recovery steam generators (HRSGs) equipped with duct burners, a steam turbine- 
generator (STG), and associated auxiliary systems and equipment. Fuel for both the CTGs 
and duct burners will be natural gas. 

With the duct burners out-of-service and the CTGs at full load without employing 
power augmentation, the HRSGs will produce sufficient steam to operate the STG at its base 
rated capacity. With the duct burners in-service, the HRSGs will produce additional steam 
that is injected into the CTGs for power augmentation and allows the STG to operate in a 
valves wide open, overpressure condition. This design feature enhances the power plant’s 
ability to respond to electricity market demands. 

The following paragraphs provide a brief description of the power plant’s 
thermodynamic cycle: 

Air flows through the inlet air filter and inlet air cooler of each CTG and is then 
compressed in the CTG compressor section. Natural gas fuel, which is supplied to the site at 
the requisite pressure, is admitted into the CTG combustor section and ignited. The hot 
combustion gases expand through the CTG turbine section to drive the entire CTG, including 
the compressor section and the electric generator. The hot combustion gases exit the turbine 
section and enter an HRSG dedicated to each CTG. Duct burners installed in each HRSG 
further heat the CTG exhaust gases at times when power augmentation and STG 
overpressure operation are employed. 

In the HRSGs, heat from the combustion gases is transferred to water that is pumped 
into the HRSG pressure parts (economizers, evaporators, drums, etc.). The water is 
converted to superheated steam and is delivered to the STG at two pressures, high-pressure 
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(HP) and intermediate-pressure (IP). The use of multiple steam delivery pressures provides 
an increase in cycle efficiency. HP steam is admitted to the HP section of the STG, expands 
through the HP section to drive the STG, and exits the HP section as “cold reheat” steam. 
The cold reheat steam is delivered to the reheater section of the HRSG and leaves the 
reheater section as “hot reheat” steam. The hot reheat steam is delivered to the low-pressure 
(LP) section of the STG and expands through the LP section to assist in driving the STG. At 
the steam turbine stage that presents the appropriate pressure, IP steam from the HRSG is 
admitted to the LP section of the STG and expands through the downstream steam turbine 
stages to further assist in driving the STG. Steam leaving the LP section of the STG enters a 
surface condenser, gives up its latent heat to circulating water, is condensed to liquid and is 
then pumped back to the HRSG for reuse. The circulating water flows through a wet cooling 
tower where heat is rejected to the atmosphere, and the circulating water is then pumped back 
to the surface condenser. 

A process flow diagram outlining the major components and energy flows is provided 
as Figure 1.4-1. 

1.4.2 Number and Size of Proposed Units 

As described in Section 1.4.1 , the proposed facility will consist of four CTGs and two 
STGs. The facility design has base load and peak load generating capability. 

Each CTG generates approximately 165 MW at annual average ambient conditions 
without employing power augmentation. Heat from the CTGs’ exhaust gases is used in the 
HRSGs to generate and reheat superheated steam. With the duct burners out-of-service, all 
of the steam exiting the HRSGs is directed to the STGs which generate approximately 182 
MW each. The overall gross output of the power plant for this base load condition is 
approximately 1,024 MW. 

Each CTG generates approximately 180 MW at annual average ambient conditions 
when employing maximum power augmentation. Heat from the CTGs’ exhaust gases is used 
in the HRSGs to generate and reheat superheated steam. With the duct burners in-service, 
most of the steam exiting the HRSGs is directed to the STGs which generate approximately 
265 MW each. Steam not directed to the STGs is injected into the CTGs for power 
augmentation. The overall gross output of the power plant for this peak load condition is 
approximately 1,250 MW. 

Plant Layout 

The layout of the plant is shown in Figure 1.4-2. All power plant equipment will be 
configured for outdoor operation. The four CTGs and HRSGs will be unenclosed and will be 
arranged in pairs. Both STGs will be unenclosed and will be located between the two pairs 
of CTGs/HRSGs. 

The CTG manufacturer’s standard outdoor enclosure will be provided around each 
CTG for weather protection, thermal insulation, sound attenuation, and fire protection 
purposes. All other major CTG and HRSG equipment, including the inlet air filters, exhaust e 
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stacks, electrical transformers, and other auxiliary equipment will be of suitable design and 
construction to be located outdoors. Spacing and equipment positioning between the CTGs 
will be such that access for maintenance using mobile cranes will be provided. Steam piping 
between the HRSGs and STGs will be supported on pipe racks running alongside each 
HRSG and joining in a common pipe rack to each power block’s STG area. 

Each unenclosed STG area will include a STG, steam surface condenser, associated 
pumps and equipment, and common plant service equipment such as air compressors. The 
two STGs will be arranged in a mirror image configuration, with a central access roadway 
between the two STGs. Maintenance of the STGs will be by mobile crane. 

The location of the Control/Administration Building will be centered on and west of 
the STGs. The building will house common control and electrical facilities for the entire 
plant as well as common administration areas. 

A water treatment area will be located west of the Control/Administration Building. 
This area will include the plant water treatment and storage equipment. Enclosed buildings 
in this area will include a Water Treatment Building and a Fire Water Pump Building. 

The two mechanical draft cooling towers will be located west of the power block area 
across the main site access road. Underground circulating water piping will connect each 
cooling tower to its respective condenser located beneath the associated STG. A circulating 
water pump structure will be located at the east end of each cooling tower basin. 

An enclosed Circulating Water Treatment Building and associated equipment will be 
located between the cooling towers west of the main site access road. This equipment will 
treat the circulating water used for plant cooling. 

The 230 kV to 525 kV power plant substation will be located east of the power block 
area and will be surrounded by a fence and accessible through gates. The plant substation 
will be directly tied to the adjoining 525 kV Palo Verde Satellite Switchyard as described in 
Section 1.5. 

Pond(s) for the evaporation of cooling tower blowdown water will be located south of 
the cooling tower area. An additional pond for capturing and holding storm water will be 
located in the area of the cooling towers. The ponds will be surrounded by earthen berms 
and sized as required by the final design. Ponds will be lined to prevent percolation into or 
intrusion from groundwater. 

A natural gas conditioning station will be located outdoors south of the power block 
area and will supply natural gas to a header supplying all four CTGs. 

The buildings, exhaust stacks, and other large outdoor equipment will be painted in 
neutral color tones to minimize visual impact to the surrounding area. The improved portion 
of the overall site, including the evaporation pond(s), will be surrounded by a security fence. 
Access to the site will be controlled by manually- or automatically-operated gates. Onsite 
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roads will be provided to all facilities on the improved site. Exhibit G is an artist’s rendering 
of the power plant and depicts the major equipment and buildings. 

Combustion Turbine Generators (CTGs) 

The facility will include four General Electric Model 7FA or Siemens- Westinghouse 
501F CTGs equipped with dry low NO, combustors. Each CTG will include the following 
systems: inlet air filter, inlet air cooler, inlet guide vanes, natural gas fuel combustion system, 
control system, starting system, fire protection system, generator coolers, lubrication oil 
system including coolers, and other support equipment. Two water wash skids, each 
servicing a pair of CTGs, will also be provided. 

The CTGs will be housed in enclosures that provide weather protection, thermal 
insulation, sound attenuation, and fire extinguishing media containment. The CTG 
enclosures will allow access for routine inspections and maintenance. 

Heat Recovery Steam Generators (HRSGs) 

The facility will include four HRSGs, one dedicated to each CTG. Heat from the 
CTG exhaust gases will convert the water circulating through the HRSGs to steam. The 
HRSGs will be triple-pressure, reheat, natural-circulation units, with supplemental natural 
gas firing (duct burners) to increase steam generating capability for peak plant output. Each 
HRSG will include various economizer, evaporator, and superheater sections. 

Each HRSG will be furnished with a selective catalytic reduction (SCR) system to 
control NO, and an oxidation catalyst to control CO in the exhaust gases. The SCR and 
oxidation catalyst will be contained within each HRSG. Ammonia will be used in the SCR 
system for NO, control. 

Steam Turbine-Generators (STGs) and Condensers 

The facility will include two STGs, with each receiving steam produced by two 
STG HRSGs. Each STG will be a reheat turbine designed for overpressure operation. 

operation is described under Process Description in Section 1.4.1, 

r Each STG will include the following systems: control system, generator coolers, 
lubrication oil system including coolers, and other support equipment. The STGs will be 
housed in enclosures that provide weather protection, thermal insulation, and sound 
attenuation. The STG enclosures will be removable for inspection and maintenance. 

A steam surface condenser cooled by circulating water will be provided for each STG 
to condense the steam exhausted fi-om the STG, as described under Process Description in 
Section 1.4.1. The circulating water will flow inside the condenser tubes, and the steam will 
be contained by the condenser box and condensed on the outside surface of the tubes. The 
resulting water (condensed steam) will collect in the hotwell located at the bottom of the 
condenser and will then be pumped back to the HRSG for reuse. 
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Instrumentation and Control 

The plant will use a digital process control system suitable for power plants. The 
control interface will be located in the Control/Administration Building. The control system 
will be a programmable system designed to achieve maximum availability and reliability. 

Substation and Electrical Systems 

The generator for each CTG and STG will be connected to the power plant 230 kV 
substation bus via a step-up transformer dedicated to each generator. Breakers will be 
provided in the substation to connect each generator to the electrical grid (via the 2301525 kV 
power plant transformer and direct connection to the adjoining new 525 kV Palo Verde 
Satellite Switchyard, as described in Section 1.5). 

Auxiliary power for the plant will be tapped from the generator bus of each CTG. 
These taps will supply power to the plant switchgear via auxiliary transformers. A generator 
breaker will be provided between each generator and the tap to allow the grid to supply 
auxiliary power to the plant via the generator step-up transformers when the CTGs are not 
operating. The generator breaker will also be used to synchronize the CTG to the grid. The 
plant switchgear will be arranged so that all plant auxiliaries can be supplied from any CTG. 

Balance of Plant 

In addition to the plant systems identified above, additional balance of plant systems 

0 Potable water system. 
0 Demineralized water system. 
0 Aboveground storage tanks. 
0 Water treatment systems. 

and components are required to support the operation of the facility, including the following: 

1.4.3 Fuel Type and Source 

The fuel will be low-sulfur natural gas transported to the plant site by El Paso Natural 
Gas Company (EPNG) pipelines. A new pipeline will extend to the plant from the existing 
EPNG pipelines located approximately 3.5 miles southwest of the plant site. The new 
pipeline will be installed by EPNG. 

Proximate Analysis of Fuel 

A proximate analysis of the natural gas that will be used is provided in Table 1.4-1. 

Natural Gas Conditioning Station 

The natural gas conditioning station will include fuel gas meters and pressure 
regulators for measurement and control of the gas being supplied. In addition, if required by 
final design and the quality of the natural gas being supplied, gas conditioning equipment 
such as scrubbers and/or filter separators will be included in the natural gas conditioning 
station. The gas conditioning equipment, if required, will remove moisture and particulates 
from the natural gas supplied to the CTGs and duct burners. 
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1.4.4 Amount of Fuel to be Utilized Daily, Monthly and Yearly 

The maximum projected natural gas usage by the plant is estimated to be 213,000 
MMBtu per day, 5,330,000 MMBtu per month, and 64,000,000 MMBtu per year. This 
estimate is based on 5424 hours per year of base load operation (without duct firing) and 
3000 hours per year of peak load operation (with duct firing for maximum output employing 
both CTG power augmentation and STG overpressure operation). 

Table 1.4-1 

Proximate Analysis of Natural Gas - c 

Gas Constituent 
Methane 

Ethane 

Propane 

i-Butane 

n-Butane 

i-Pentane 

n-Pentane 

Hexane 

Carbon Dioxide 

Nitrogen 

Water 

Total 

Formula 
Percent Content 

(by volume) 
97.05 

1.02 

0.10 

0.01 

0.02 

0.00 

0.00 

0.02 

1.36 

0.42 

o.00 
100.00 - 

Higher Heating 
Value Fraction 
(Btdcubic ft) 

983.3 

18.3 

2.6 

0.3 

0.7 

0.0 

0.0 

1 .o 
0.0 

0.0 

- 0.0 

1006.1 
P 
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1.4.5 Type of Cooling and Water Source 

Type of Cooling 

Exhaust steam exiting each STG will be condensed within a steam surface condenser 
cooled by circulating water. Steam cycle heat will thus be rejected to the circulating water 
passing through the condenser tubes. The condensed steam (water) will be pumped from the 
condenser hotwells back to the HRSGs and then reused to generate steam. Heat rejected to 
the circulating water will be removed by the cooling towers and rejected to the atmosphere. 

Each STG will be equipped with a 100 percent steam turbine bypass system that will 
bypass steam to the condenser during startup or in the event of a sudden load rejection. 

The facility will use two cooling towers, one for each STGIcondenser. The cooling towers 
will be of the multi-cell, mechanical draft, counter-flow type. A circulating water pump 
structure will be located at the end of each cooling tower basin. Circulating water pumps 
will pump circulating water from the cooling tower basin, through the condenser, and back to 
the cooling tower. 

Water Source 

Sempra Energy Resources has optioned 2,990 acres of land located about 2 ‘/z miles 
west of the power plant site. Approximately 15,000 acre-ft per year of grandfathered 
agricultural groundwater rights are associated with this property. Conversion of the 
agricultural water rights in accordance with Arizona Department of W- Resources 
(ADWR) policies and procedures results in a reduction to approximately 2,OOO‘gcre-ft per 
year of Type 1 industrial groundwater rights. Mesquite Power, LLC has fired and received 
ADWR’s approval of a Development Plan, which describes conversion of the agricultural 
water rights to Type 1 rights and use of the groundwater for the Mesquite Generating Station. 
The is provided in 

The total water usage by the plant is estimated to be 7490 acre-ft per year. This 
estimate is based on 5424 hours per year of base load operation and 3000 hours per year of 
peak load operation. 

Water Supply Alternatives 

Local groundwater was chosen as the water supply for the proposed facility based on 
evaluation of potentially available water sources: 

e 

e 

0 Local groundwater. 

Central Arizona Project (CAP) water. 
Effluent from the 9 1 St Avenue Treatment Plant (“Effluent”). 

An evaluation of these potential water sources was conducted to determine the water 
supply for the proposed facility. The evaluation considered such factors as quality of the 
water, reliability and long term availability of the water supply, impact of the water use, and 
location of the water source relative to plant site. A summary of the evaluation is presented 
below. 
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Quality of the Water 

In terms of total dissolved solids (TDS), the local groundwater (up to 3000 mg/l) is of 
significantly poorer quality then either the CAP water (500 to 550 mg/l) or the Effluent (800 
to 1000 mg/l). Despite its elevated TDS, the local groundwater is still usable for power plant 
cooling. 

Use of local groundwater for the proposed facility allows the lower TDS CAP water 
and Effluent to be saved for other purposes. Management of water resources in this manner 
keeps the CAP water and Effluent available for purposes which cannot otherwise use 
groundwater or which would require greater quantities of groundwater because of its poorer 
quality. For example, Effluent is used by the Buckeye Irrigation District and is also used to 
assist in maintenance of habitat in the Gila River channel, as noted below. 

Water Availability and Impact of Water Use 

The estimated life of the facility is 30 years, requiring a long term and reliable supply 
of water. This is a concern for all three water sources, but unlike CAP water and Effluent, 
the long term availability of groundwater can be determined by analysis and modeling of the 
aquifer considering the expected withdrawals. The long term availability of CAP water and 
Effluent are restricted by contractual, legal, environmental, and other factors outside the 
control of Mesquite Power. 

Contracts for CAP water are available, but these contracts do not guarantee water 
deliveries. The standard contract language for delivery of CAP water reads as follows: 

" ... The determination of whether Excess Water is available for delivery in 
any Year, and if so, the amount of such Excess Water that is available for 
delivery under this Agreement in any Year, is a determination within the 
exclusive discretion of the CAWCD; provided, however, that delivery of 
Excess Water under this agreement shall be subject to the prior satisfaction of 
all water deliveries scheduled pursuant to a contract with the United States or 
a subcontract with the United States and CAWCD providing for Project Water 
service for a period of 50 year or more." 

The lack of guaranteed delivery of CAP water leads to the need for a back-up water 
supply. This back-up supply would become the primary water supply as excess CAP water 
allocations decrease in the future because of increasing industrial and non-industrial demands 
for CAP water. 

Effluent from the 91" Avenue Treatment Plant is currently delivered to the Palo 
Verde Nuclear Generating Station (PVNGS) under contractual terms, and a fixed allocation 
of Effluent is also delivered to Buckeye Irrigation District. Effluent in excess of that used by 
PVNGS and that allocated to Buckeye Irrigation District is discharged to the Gila River 
channel. However, based on discussions with the City of Phoenix and Buckeye Irrigation 
District, it is Mesquite Power's understanding that excess Effluent fi-om the 91" Avenue 
Treatment Plant is often not available in the summer when the proposed facility's water 
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needs are the most critical. Furthermore, we understand that Buckeye Irrigation District has 
first rights to water that is discharged from the 91" Avenue Treatment Plant into the Gila 
River channel. Because Effluent received by Buckeye Irrigation District is conveyed via the 
Gila River channel, such water serves to assist in maintenance of the riparian habitat in the 
channel. We understand from our discussions that this habitat has already suffered damage 
at times due to the lack of Effluent discharged from the 9lst Avenue Treatment Plant into the 
Gila River channel during high summer usage by PVNGS. 

In addition, the long term availability of Effluent is uncertain because of concerns 
with long term maintenance of the approximately forty miles of pipeline between the 91" 
Avenue Treatment Plant and PVNGS, long term maintenance of the treatment facilities at 
PVNGS, and the competing interests of other parties for use of the Effluent. 

The long term availability of groundwater is contingent upon the expected withdrawal 
rates, the quantity of water contained in the aquifer (about 40 million acre-feet), and expected 
recharge rates. Mesquite Power, in cooperation with ADWR and existing as well as 
prospective water users in the area, has initiated a detailed water study to determine the long 
term availability of groundwater and the impact of withdrawals on surrounding wells. 

The water study is organized into three phases. The first phase involves review of 
historical data (e.g. well logs and other information sources which provide withdrawal rates 
and well levels), local geological data, and other hydrological data to determine the 
potentially affected area. Based on the information collected in the first phase, this area is 
being modeled in the second phase to simulate the aquifer's response to projected water 
withdrawals. In the third phase, well pumping tests are being conducted, wells are being 
monitored, and the results are being input to the model to fh-ther refine the model and the 
results it provides. 

The first phase of the water study has been completed and the second and third phases 
are in progress. A report on the first phase and initial results of the second phase are 
contained in Exhibit B-5. 

Location of the Water Source 

The project would use about five of the fourteen wells currently in place on the 2,990 
acres optioned by Sempra. This acreage is located approximately 2 !h miles west of the 
proposed facility. In contrast, CAP water would have to piped from approximately 20 miles 
away, and Effluent would have to be conveyed approximately 40 miles via the existing 
PVNGS pipeline from the 91" Avenue Treatment Plant. As noted previously, long term 
maintenance of the PVNGS pipeline over the 30 year life of the proposed project represents a 
significant uncertainty. 

1.4.6 Stack Heights and Number 

diameter of approximately 19 feet and a height of 170 feet. 
Exhaust gases from each CTG/HRSG will discharge through a stack with an inside 
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1.4.7 Construction, Startup, Operation Dates 

A primary contractor will perform the majority of the engineering, procurement, and 
construction for the project. Construction activities will be initiated in the second quarter of 
2001 and are expected to continue until commercial operation in the fourth quarter of 2002. 

During the construction period, the work force will average about 300 people. An 
onsite area will be used temporarily for construction parking, storage, materials and 
equipment laydown, and construction trailers. Primary access to the project site will be from 
an access road entering the site from Elliot Road. The rail spur on the eastern portion of the 
site will be used for major equipment deliveries when practical. 

The proposed design of the plant will allow for part load, base load, and peak load 
operation. The plant output will be determined by energy demands and wholesale energy 
prices. Commercial operation of the facility will provide employment for approximately 
thirty full time personnel. 

1.4.8 Estimated Costs of Proposed Facility 

The estimated cost of the proposed facility is approximately $480,000,000. The plant 
site consists of property owned by Mesquite Power, LLC as shown in Appendix A-1 . 

1.4.9 Legal Description of Proposed Propetty 

Mesquite Power, LLC purchased a total of 440 acres for the plant site. The 
approximate coordinates of the plant site are latitude 33 degrees 20 minutes north, longitude 
1 12 degrees 5 1 minutes east. The site location is shown on the topographical maps provided 
in Exhibit A-1 and Exhibit A-2. The 440 acre site consists of 13 parcels with the following 
legal descriptions: 

Parcel No. 1 
The East half of the Southeast quarter of the Northwest quarter of Section 15, 

Township 1 South, Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 

Parcel No. 2 
The East half of the Northwest quarter of the Southeast quarter of Section 15, 

Township 1 South, Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 

Parcel No. 3 
The West half of the Northeast quarter of the Northwest quarter of Section 15, 

Township 1 South, Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 

Parcel No. 4 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Northeast quarter of the Southwest quarter of Section 15, Township 1 South, 
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Parcel No. 5 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Southeast quarter of the Southwest quarter of Section 15, Township 1 South, 

Parcel No. 6 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Southwest quarter of the Northwest quarter of Section 15, Township 1 South, 

Parcel No. 7 

West, Salt River Base and Meridian, Maricopa County, Arizona. 
The West half of the Southwest quarter of Section 15, Township 1 South, Range 6 

Parcel No. 8 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Northwest quarter of the Northwest quarter of Section 15, Township 1 South, 

Parcel No. 9 
The Southwest quarter of the Southeast quarter of the Northwest quarter of Section 

15, Township 1 South, Range 6 West, Salt River Base and Meridian, Maricopa County, 
Arizona. 

Parcel No. 10 
The West half of the Northwest quarter of the Southeast quarter of the Northwest 

quarter of Section 15, Township 1 South, Range 6 West, Salt River Base and Meridian, 
Maricopa County, Arizona. 

Parcel No. 11 
The Northwest quarter of the Southeast quarter and the Southwest quarter of the 

Northeast quarter of Section 15, Township 1 South, Range 6 West, Salt River Base and 
Meridian, Maricopa County, Arizona. (Note: the Northern half of this parcel, consisting of 
about 40 acres, will be sold to the owners of the Palo Verde Satellite Switchyard). 

Parcel No. 12 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona. 
The Southwest quarter of the Southeast quarter of Section 15, Township 1 South, 

Parcel No. 13 
Beginning at the Northeast comer of the West half of Section 15, Township 1 South, 

Range 6 West, Salt River Base and Meridian, Maricopa County, Arizona; thence South 80 
rods; thence West 40 rods; thence North 80 rods; thence East 40 rods to the place of the 
beginning. 

1.5 Proposed Transmission Line 

There are associated with the Mesquite Generating Station. 
Because the power planned Palo Verde Satellite SwitcKyard, the 
Mesquite Generating Station will be tied to the Satellite Switchyard b-ect switchyard - ----------. - 
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connection. The Palo Verde Satellite Switchyard will form part of the Palo Verde Lbh~b”*, 
from which five existing 525 kV transmission lines emanate. 

The Mesquite Generating Station will feed into three single-phase 230625 kV 
transformer banks (along with a forth bank serving as a spare), which will be directly 
connected to Mesquite’s termination position in the adjoining Palo Verde Satellite 
Switchyard. Salt River Project (SRP) is currently conducting conceptual design and planning 
activities for construction of the Palo Verde Satellite Switchyard. Mesquite’s connection to 
the adjoining Palo Verde Satellite Switchyard will be analogous to a Palo Verde nuclear 
unit’s connection to the existing Palo Verde Switchyard - one distinction being the Mesquite 
Generating Station will have less generating capacity than one of the Palo Verde units. 

There has been much discussion regarding how the proposed generators requesting 
interconnection at the Palo Verde hub will reach the market. SRP is currently engaged in 
technical studies that will determine the present amount of Available Transmission Capacity 
(ATC) out of the Palo Verde hub. These studies will also determine the hture ATC out of 
the Palo Verde hub given various system enhancements such as Remedial Action Schemes 
(RAS), additional transmission lines, and Static Var Compensator (SVC) devices. 

Market forces will ensure that the actual generation additions delivering power into 
the Palo Verde hub will balance with the ATC out of the Palo Verde hub. g’No generation 
developer will invest or be successful in obtaining bank financing for the huge amount of 
capital required to build a generation plant, unless ing transmission capacity is 
generally available to ensure delivery of the plant’s Gket. At times when there 
happens to be more generation connected to the Palo Verde hub than there is ATC out of the 
hub (e.g., during a transmission line maintenance outage), “congestion management” will 
determine how the limited transmission capacity is allocated. During such times, generators 
will compete, on a price basis, for use of that limited ATC out of the hub. Such market 
mechanisms ensure that limited transmission capacity is allocated to the lowest cost 
generation, and this is how congestion management has been designed to operate throughout 
this country. 

1.5.1 Nominal Voltage, Description of Structures and Purpose 

The nominal voltage of the interconnection will be 525 kV. The direct connection 
will be from the Mesquite Generating Station 230/525 kV transformer, located at the eastern 
edge of the power plant site, to Mesquite’s termination position associated with the west bus 
af the adjoining new Palo Verde Satellite Switchyard. This 525 kV direct connection will be 
one span fkom the dead end structure at the Mesquite substation to the corresponding dead 
end structure in the Palo Verde Satellite Switchyard. Mesquite’s 525 kV interconnection will 
satisfy all NERCT, WSCCt, ANPP8, and local utility reliability criteria and associated 
interconnection requirements. 

~~ ~ ~~~~ 

*Hub refers to both the existing Palo Verde and the new Palo Verde Satellite Switchyards. These two 

tNERC = North American Electric Reliability Council. 
I: WSCC = Western Systems Coordinating Council. 
gANPP = Arizona Nuclear Power Project. 

switchyards, given the Common Bus Arrangement between the two, will form the Palo Verde “hub.” 
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1.5.2 Geographical Route Description 

There is no route since there is no new transmission line. However, the direct 
switchyard connection will run in a straight path from west to east, beginning at the eastern 
edge of the power plant site (the location of the 230/525 kV transformer), to Mesquite’s 
termination position on the west side of the adjoining new Palo Verde Satellite Switchyard. 

7.5.3 Width of Right-of-way, Spans, and Heights 

Since there is no new transmission line, there is no associated right-of-way. The 
conductor span between the Mesquite Generating Station 2301525 kV transformer and the 
adjoining new Palo Verde Satellite Switchyard will be approximately 750 feet in length. No 
right-of-way is required for this span, because it will extend only across the Satellite 
Switchyard property and a small portion of Mesquite Power’s substation property. The 
height of substation dead end structures supporting the direct connection will be 
approximately 80 foot. 

1.5.4 Estimated Costs 

The cost of the interconnection consists’ almost entirely of an allocated share of the 
Palo Verde Satellite Switchyard cost and is estimated at $1 1.2 million. This estimate does 
not include the cost of the 230/525 kV transformer and associated substation equipment. 

1.5.5 Proposed Route and Switchyard Locations 

There is no proposed route since there is no new transmission line. As described 
herein and as shown in Figure 1.4-2, the power plant substation adjoins the new Palo Verde 
Satellite Switchyard. 

1.5.6 Alternative Route Ownership Percentages 

Not applicable, as described above. 

1.6 Areas of Jurisdiction of Site and Routes 

All components of the project will be located entirely within an unincorporated 
portion of Maricopa County. The plant and associated linear facilities (access road, water 
pipelines, and natural gas pipeline) will be on private lands or within public right-of-ways. 

1.7 Environmental Studies 

I. 7. I Summary of Studies 

The applicant has engaged the services of several experienced consultants who have 
conducted air quality, cultural, biological, noise, geotechnical, and traffic studies and investi- 
gations of the project site and associated area. The results of these studies are summarized as 
follows, and the studies have been included as exhibits to this application. 
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Traffic Study 

A traffic study was completed regarding construction and operation of the proposed 
Mesquite Generating Station. A worst-case scenario was developed using the peak 
anticipated construction traffic of 300 vehicles and compared to existing peak hour traffic. 
The existing peak hour traffic was based on peak hour periods associated with the nearby 
Palo Verde Nuclear Generating Station. The results indicate that there will be no significant 
impact on roads or intersections due to traffic generated by the proposed project. The traffic 
study is provided in Exhibit J-1. 

Cultural Resources Survey 

A cultural resources survey was conducted, and it was concluded that the proposed 
project is not expected to impact such resources. The survey is provided in Exhibit 5-2. 

Noise Impact Study 

The potential noise emissions associated with the proposed combined cycle facility 
were evaluated. In addition to determining the potential noise emissions from the proposed 
facility, an ambient noise survey was conducted to assess the existing acoustical environment 
surrounding the plant site. 

The major noise sources associated with the proposed facility are anticipated to 
include the CTGs, HRSGs, STGs, generator step-up transformers, and cooling towers. Noise 
modeling was conducted to predict the noise emissions from the proposed facility during 
normal operation. 

Additionally, the occupational noise exposure levels from the proposed facility were 
evaluated with respect to protecting workers and providing a comfortable work environment. 

Based on available information, there are no county or local noise regulations that 
apply to the proposed facility. As such, the facility noise emissions have been evaluated 
based on meeting federal guidelines and regulations. The facility sound levels anticipated at 
the nearest residences do not exceed USEPA guidelines. The Facility Noise Assessment for 
the proposed Mesquite Generating Station is included in Exhibit I. 

Air Quality Analyses 

Mesquite Power, LLC has prepared a Prevention of Significant Deterioration (PSD) 
and Title V Air Permit Application which details the analyses performed to support issuance 
of this permit for the proposed Mesquite Generating Station. 

The proposed facility will be classified as a major stationary source and is subject to 
the PSD program and the need to obtain a Title V operating permit. Under the PSD rules, all 
PSD regulated pollutants emitted by the proposed facility must be compared to the PSD 
significant emission levels in order to determine the applicability of PSD review. The 
required PSD analyses were conducted for each of these regulated pollutants. Included as 
part of the PSD application are a Best Available Control Technology (BACT) analysis, an 
ambient air quality analysis (AAQIA), and an additional impact analysis (AIA). 
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The AAQIA demonstrates that emissions of nitrogen dioxide (NO*), carbon 
monoxide (CO), and particulate matter with a diameter of less than or equal to ten microns 
(PMlo) are emitted in significant quantities. Based on the air dispersion modeling analysis 
performed for the permit application, these emissions will not cause or contribute to a 
violation of the National Ambient Air Quality Standards, or consume the available PSD 
increment for NO2 or PMlo. 

The BACT analysis demonstrates that the proposed pollution controls meet or exceed 
the criteria set by BACT. The AIA shows that operation of the proposed facility will not 
cause a significant impairment to visibility or have a detrimental impact on surrounding soils 
and vegetation. 

A complete copy of the Prevention of Significant Deterioration and Title V Air 
Permit Application for the Mesquite Generating Station is included in Exhibit B-6. The 
application also contains a draft copy of the Acid Rain Permit Application, as an Acid Rain 
Permit will also be obtained for the facility. 

Biological Description and Setting 

Exhibit B- 1, Biological Description and Setting, contains the complete Biological 
Description and Setting study. This study categorizes the site property and describes the 
soils, vegetation communities, faunal communities, and special status species. It further 
describes the potential effects of the project on biological resources. 

The occurring or potentially occurring species lists are provided in the Appendix to 
Exhibit B-1 and also in Exhibit D, Species Lists. The study concludes that there is no 
suitable habitat for any federally listed species found on the project site or known in the 
vicinity. There are no aquatic or mesoriparian habitats on the project site or in the vicinity, 
therefore no aquatic or mesoriparian species will be affected, nor will any forest, cave, cliff 
or dead standing tree dwelling species be affected. There are no ephemeral pools on the site, 
therefore no species dependent on ephemeral pools will be affected. 

There is no designated critical habitat on the project site or in the vicinity. The 
project will not affect any designated, or proposed, critical habitat. Further, Exhibit B-1 
contains a letter from the Arizona Game & Fish Department dated November 10, 1999. This 
letter indicates that the Department's Heritage Data Management System was accessed and 
that current records do not indicate the presence of any Endangered, Threatened, or other 
special status species in the project vicinity. No federal agency reports have been prepared or 
are known to be required. 

Pygmy Owl Survey 

A pygmy owl survey was conducted on the project site and was negative for pygmy 
owls. The survey is contained in Exhibit B-2. 
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Geotechnical Investigations 

Geotechnical investigations will be conducted to support engineering design, project 
construction, and environmental permitting. All requisite studies to support the Aquifer 
Protection Permit will be conducted and provided as required. See Exhibit B-3. 

e 
Phase I Environmental Site Assessment 

A Phase I Environmental Site Assessment (ESA) was conducted on the plant site. 
The Phase I ESA consisted of site reconnaissance; interviews; review of environmental, 
historical, and physical records pertaining to activities on and adjacent to the site; and 
interpretation and reporting of the findings. A natural and cultural resource screening was 
also performed. A review of regulatory agency listings did not identify the site or adjoining 
properties as a source of recognized environmental concern, nor did the site reconnaissance 
reveal any significant environmental concerns. A complete copy of the Phase I ESA and 
associated recommendations is included in Appendix B-4. 

1.7.2 Mitigation Measures 

Existing conditions at the plant site and associated area were evaluated with regard to 
land use, cultural resources, visual resources, wilderness areas, biological resources including 
any threatened or endangered species or species of special concern, socioeconomics, 
geological resources, air quality, groundwater and surface water quality, noise, and local 
traffic. Potential environmental effects pertaining to implementation of the project were 
assessed. Such potential effects were determined by comparing the existing environmental 
conditions with proposed changes associated with the project. Where appropriate, mitigation 
measures were identified to minimize or eliminate potential impacts. 

The applicant will implement a number of mitigation measures as integral elements of 
the project. Mitigation measures include the following: dust control measures, state-of-the- 
art emissions control technology, the use of neutral color tones and effective lighting design, 
the use of native and natural vegetation and re-vegetation where possible, and water use 
minimization techniques. 

1.7.3 Conclusion and Recommendation 

The studies performed conclude that the proposed project will not cause any 
significant direct, indirect, or cumulative adverse effects on land use, cultural resources, 
visual resources, Wilderness areas, biological resources including threatened or endangered 
species or species of special concern, socioeconomics, geological resources, air quality, 
groundwater or surface water quality, noise levels, or local traffic. No low income or 
minority groups will be disproportionately affected. 

. 
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* 

The applicant therefore submits, upon thorough expert scientific environmental 
investigation and analysis, that the project and its site are environmentally compatible, 
and respectfully requests the Committee to issue its Certificate of Environmental 
Compatibility for the Project at the propose site. 

MESQUITE ENERGY, LLC 

By: 

Authorized Officer 

ORIGINAL and 25 copies of the foregoing hand deliv red and filed wit the Director of 
Utilities, Arizona Corporation Commission this /q day of +& '7 ,2000. & 
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Exhibit A 
Location Map and Land Use Information 

As stated in Arizona Corporation Commission Rules of Practice and Procedure RI 4- 
3-21 9: 

“Where commercially available, a topographic map, I :250,000 scale, showing, the 
proposedplant site and the adjacent area within 20 miles thereof Ifapplication is made 
for alternative plant sites, all plant sites may be shown on the same map, ifpracticable, 
designated by applicant’s order ofpreference. ’’ 

Exhibit A-1 : Proposed plant site on a 1 :250,000 scale map. Note that while there is an 
interconnect with the new Palo Verde satellite switchyard, there is no transmission line 
being constructed as a result of this project. 

“Where commercially available, a topographic map, I:62,500 scale, of each proposed 
plant site, showing the area within two miles thereof The general land use plan within 
this area shall be shown on the map, which shall also show the areas of jurisdiction 
affected and any boundaries between such areas of jurisdiction. If the general land use 
plan is uniform throughout the area depicted, it may be described in the legend in lieu of 
an overlay. ” 

Exhibit A-2: Proposed plant site on a 1 :62,500 scale map. 0 

e 
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Ex hi bit A-1 
4B Topographic Map 

1 :250,000 Scale 
Showing proposed plant site, adjacent area within 20 miles 
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Exhibit A-2 
Topographic Map 

1 :62,500 Scale 
Showing plant site and area within 2 miles 
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Exhibit B 
Environmental Studies 

As stated in Arizona Corporation Commission Rules of Practice and Procedure RI 4- 
3-21 9: 

“Attach any environmental studies which applicant has made or obtained in connection 
with the proposed site(.) or route(s). If an environmental report has been prepared for 
any federal agency or if a federal agency has prepared an environmental statement 
pursuant to Section 102 of the Nation Environmental Policy Act, a copy shall be included 
as part of this exhibit. ’’ 

The environmental studies are included as attached in Exhibits B-1 through B-7. No 
federal agency reports have been prepared or are known to be required. 
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e Exhibit B-I 
Biological Description and Setting 
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Project Location 

The project site is located in Maricopa County in Section 15 T1S R6W (Figure 1). The project area 
consists of gently sloping alluvial soils at an elevation of approximately 850-900 feet above sea level. 
Soils are well drained and are composed of silty, sandy and stony soils, with some basalt outcrops. The 
site is gently rolling, with limited topographic diversity. Nearby areas are farmed (irrigated agriculture), 
but the project site has not been plowed or farmed. There has been historic homesteading on the site and 
there are a few dirt roads that cross the area. The local land-use is rural and agricultural. 
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Methods 

Mr. Rex Wahl, senior biologist with ENTRANCO, performed a biological survey to determine presence 
and likely abundance of flora and fauna on the project site. Before this survey, Mr. Wahl reviewed 
existing literature to develop a list of plant and animal species that may occur within the project area. 
Following the compilation of existing data a pedestrian survey of the proposed project area was 
conducted by Mr. Wahl during a site visit on January 18,2000. 

Field methodology used for determining likelihood of occurrence and abundance are as follows. In order 
to verify the specific biological characteristics of the site, parallel transects were walked to record and 
evaluate existing plant species and communities. Transects were spaced such that 100% visual coverage 
was achieved. A map of these communities was drawn during the survey (Figure 2). Habitat types on the 
subject property were compared with published habitat requirements and range distributions typical of the 
Lower Colorado Subdivision of the Sonoran desertscrub vegetative community. 

A list was generated of the species likely to occur on the site (Table 1 , 2). Potential of occurrence of these 
species was then rated on a scale from none to high, based on visual and audible observation, observed 
physical evidence of occurrence (tracks, burrows, nests, etc.), and extrapolation based on Mr. Wahl’s 
experience as a field biologist in Maricopa County, Arizona. Habitat requirements and species range 
information was obtained from agency lists and the published sources identified in the bibliography of 
this document (see page 9). Principles among these were; Biotic Communities of the American 
Southwest, Flora of Arizona, and Mammals of Arizona. 

Vegetation Communities 

Vegetation of the site is predominantly Sonoran desertscrub on uplands (Brown 1982). The community 
is typical for this elevation and region, and is dominated by creosotebush (Larrea tridentata) in nearly 
monotypic stands. There are minor amounts of saltbush (Atriplex sp.), hedgehog cactus (Echinocereus 
sp.), fish-hook barrel cactus (Ferrocactus wislizenii), cane cholla (Opuntia sp.) and bunch-grass 
(Sporobolus sp.). Creosotebush communities are relatively widely spaced shrublands with low structural 
diversity. Canopy cover is varied, but ranges from 20-30%. 

A minor ephemeral wash is found on the site, draining from north to south. The wash flows only in 
response to rainstorms, and rapidly dries following storms. Associated with the wash is xeroriparian 
vegetation, primarily mesquite (Prosopis velutina) with minor amounts of catclaw (Acacia greggii), 
foothill palo verde (Cercidium microphyllum) and the exotic tamarisk (Tamarix sp.). The xeroriparian 
vegetation is more structurally diverse than the creosotebush desertscrub, with several layers. The 
mesquite trees are up to 25 ft. tall. Canopy cover in the xeroriparian community ranges from 60 to 75%. 

These communities, Sonoran desertscrub and xeroriparian mesquite, are typical of a large area within the 
project vicinity, where the land-use has not been converted to irrigated agriculture. Figure 2 provides a 
graphic representation of distribution of the vegetation communities within the project area. Locally, 
landscape diversity is relatively low, composed of these two natural communities and agricultural land. 
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There are no naturally occurring perennial or intermittent surface waters in the project vicinity. The 
nearest surface waters are the Gila River, located approximately 7 miles to the southeast. Likewise, there 
are no mesoriparian or wetland habitats in the project vicinity. Man-made surface waters include 
impoundments for agricultural use (stock ponds) and the Palo Verde Nuclear Plant evaporation ponds 
about one mile north. 

e 
Appendix A, Table A1 provides a summary of plant species occurring or potentially occurring within the 
project area . 

2 



PI 
'U 
0 
d 



N 

6 

0 
0 
0 
c\3 
b 
d- 

\ 

\ 



0 

a 

e 



Faunal Communities 

Faunal elements of the biotic community occurring on the site consist of common species that are 
consistent with the local desert ecology. The resident community is dominated by several species of 
small rodents and reptiles. These species provide a small prey base for infrequent transitory carnivorous 
species that move throughout the area exploiting the sparse resources that characterize the low deserts 
typical of this part of the State. Large mammals such as the desert mule deer are predominately absent 
with only occasional individuals passing through the area. The avian community is somewhat more 
diverse than other elements of the faunal association however it consists of species common to the area 
and lacking any distinct special or unique species. Appendix A, Tables A2 through A4 provide a 
summary of animal species occurring or potentially occurring within the project area. 

Special Status Species 

Federally Listed Threatened and Endangered Species 

The database of federally 1 isted threatened and endangered species for Maricopa County, maintained by 
U.S. Fish and Wildlife Service (USFWS), was used to determine if there was a potential for any federally 
listed species to occur in the project vicinity. Species habitat requirements, geographic range, and 
historic occurrence were considered in determining the potential to occur on the project site or in the 
vicinity (Table 1). No suitable habitat for any federally listed species is found on the project site or 
known in the vicinity. 

There are no aquatic or mesoriparian habitats on the project site or in the vicinity, therefore no aquatic or 
mesoriparian species will be affected. There are no forests in the project vicinity, therefore no forest- 
dwelling species will be affected. There are no caves, cliffs, or standing dead trees in the project vicinity, 
therefore species depending on these features will not be affected. There are no ephemeral ponds or 
water catchments in the project vicinity, thus, no species dependent on ephemeral pools will be affected. 

USFWS guidelines on the endangered Cactus Ferruginous Pygmy-owl describe potential pygmy-owl 
habitat as sites with woody vegetation composed of mesquite or other similar vegetation with a diameter 
of over six inches at breast-height (4.5 fi.). Vegetation of the ephemeral wash includes larger mesquite 
which fits this description. The wash vegetation on site lacks other aspects of pygmy-owl habitat 
including: “[xeroriparian vegetation] which is dense and well structured (USFWS 2OOO).” 

In Maricopa County, USFWS recommend surveys for pygmy-owl in areas with vegetation fitting the 
habitat description for projects with a federal nexus (USFWS Zone 3 - see guidance). Given the presence 
of large mesquite on the project site, Sempra Energy Resources commissioned pygmy-owl surveys in the 
xeroriparian habitat to confirm the species absence. Surveys conducted to date have been negative for 
pygmy-owls. Pygmy-owl surveys will continue until the survey recommendations for project clearance 
are satisfied. 

There is no designated critical habitat on the project site or in the vicinity. The project will not affect any 
designated, or proposed, critical habitat. 
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Table 1. Federally listed threatened (T) and endangered (E) species for Maricopa County, AZ (USFWS) 
, or near, 
Legal 
Status 

E 

E 

E 

E 

E 

E 

E 

E 

E 

T 

T 

e 

(I) 

the project site. 
Habitat and Range 

Steep rocky slopes, igneous 
geology, in oak-juniper 
woodland and chaparral. 
Limestone (tertiary lakebed) 
deposits. 
Ecotone between chaparral 
and evergreen woodland. 

Roosts in caves and mines, 
nectar-feeding on Saguaro 
andagave. 
Desert and desert grasslands, 
south of the Gila River. 

Desert springs, aquatic. 

Streams and springs, 
including desert areas. 
Larger streams and lakes of 
the Colorado River drainage. 
Cliffs and mountains, usually 
near water. 
Cliffs and mountains, usually 
near water. 
Pine and mixed conifer 
forests. 
Lowland riparian woodlands 
and sonoran desertscrub. 

and their Dotential to occur c 

E 

E 

Species 

Obligate riparian habitat 
dweller. Dense, closed 
canopy riparian forests near 
water. 
Freshwater and brackish 
marsh, on streams and lakes 

Arizona agave 
Agave arizonica 

Arizona cliffrose 
Purshia subintegra 
Arizona hedgehog cactus 
Echinocereus 
triglochidiatus arizonicus 
Lesser long-nosed bat 
Leptonycteris curasoae 
yerbabuenae 
Sonoran pronghorn 
Antilocapra americana 
sonoriensis 
Desert pupfish 
Cyprinodon macularius 
Gila topminnow 

Poeciliomis occidentalis 
Razorback sucker 
Xyrauchen texanus 
American peregrine falcon - -  
Falco peregrinus anatum 
Bald eagle 
HaIiaee& leucocephalus 
Mexican spotted owl 
Strix occidentalis lucida 
Cactus ferruginous 
Pygmy-owl 
Glaucidium brasilianum 
cactorum 
Southwestern willow 
flycatcher 
Empidonax traillii extimus 

Yuma clapper rail 
Rallus longirostris 
vumanensis 

Potential Presence in 

None: no suitable substrate 
(soil). 
None: wrong habitat type. 

Project Area 
None: wrong habitat type. 

None: no roost sites, 
insufficient forage plant 
diversity. 
None: project area is outside 
of known range of species 
(Hoffmeister, 1986). 
None: no aquatic habitats 
present. 
None: no aquatic habitats 
present. 
None: no aquatic habitats 
Dresent. 
None: no roost sites or forage 
areas (water) in area. 
None: no roost sites or forage 
areas (water) in area. 
None: no suitable habitat 
present. 
No suitable habitat present 
due to fragmentation and low 
structural diversity; 
disturbance. 
None: no suitable riparian 
habitat present. 

None: no suitable habitat 
present. 

Wildlve of Special Concern in Arizona 

The Arizona Game and Fish Department list of Wildlife of Special Concern in Arizona was reviewed to 
determine the potential for any of these animals to occur in the project vicinity. Two species, discussed 
below, may potentially occur in the project vicinity based on known range: 
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Desert Tortoise (Gopherus agassizii): the tortoise occurs in rocky foothills and on alluvial 
bajadas in the Sonoran Desert. The tortoise is unlikely to occur in the project area due to the lack 
of suitable habitat (rocky foothills). 

Mesquite (Prosopis velutina) 
Catclaw (Acacia greggi9 
Foothill palo verde (Cercidium microphylum) 
Hedgehog cactus (Echinocereus sp.) 
Fish-hook barrel cactus Werrocactus wislizenii) 

Swainson Hawk (Buteo swainsoni): 
concern. 
individuals may be found in the project area during migration. 

only the Arizona breeding population is considered of 
The project site is not within the Arizona breeding range of this species, though 

Common 
Occasional 
Occasional 
Occasional to common 
Occasional to common 

Neither species is likely to occur in the project vicinity, thus there will be no effects on Wildlife of Special 
Concern in Arizona. 

Night blooming cereus (Peniocereus greggii) 
Eagelmann hedgehog cactus (Echinocereus 

Arizona Native Plant Law 

Occasional 
Occasional 

Species protected by the Arizona native plant law occur on the project site (Table 2). The native plant law 
requires that notice be given to the Arizona Department of Agriculture at least 60 days prior to clearing 
protected native plants. Sempra Energy Resources will give the required notice and provide for salvage 
of protected native plants on the project site. 

" 
Pincushion cactus (Mammillaria microcarpa) 
Cholla (Opuntia sp.) 

Table 2. Protected native plants at the Mesquite Generating Station Project Site. 
I Plant Species I Relative Abundance 

Occasional 
Occasional to common 

I enpelmannii) I I 

Power-plant construction will remove approximately 340 acres of Sonoran Desertscrub community, 
primarily creosotebush. Most animals and plants associated with this community will no longer be 
supported on the project site. Approximately 50 acres of mesquite scrub associated with the desert wash 
will be removed. Plants and animals associated with this community will no longer be supported on the 
project site. While the habitat area lost relative to the total area of these plant communities is relatively 
small, there will be an increase in fragmentation of the desertscrub and xeroriparian communities in the 
project area. Some plants and animals may be limited in dispersal or Occurrence by fragmentation effects. 
Other animals benefit from fragmentation, an increase in habitat frequency in an area. Because the 
project vicinity is a mosaic of irrigated agricultural lands, desertscrub, and xeroriparian wash, 
fragmentation effects will be limited. 

Indirect effects of the power-plant may include a loss of Sonoran desertscrub to business development 
and infrastructure construction associated with the power-plant. There are expected to be no effects on 
any aquatic or riparian resources in the project vicinity, due primarily to the distance to the nearest 
examples of these communities. Water used for the project; pumped groundwater, does not alter any 
surface water resource. Wastewater disposal does not include releases to any surface waters, therefore 
there will be no effects on surface waters. 
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Populations of common animals and plants associated with these communities will be affected through 
the loss of individuals, however there should be no long-term population effects on any common plant or 
animal population. Locally, these populations are relatively large and able to absorb these localized 
losses. 
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APPENDIX A 

LISTS OF WILDLIFE AND PLANT SPECIES OCCURRING OR POTENTALLY OCCURRING 
WITHIN THE PROJECT AREA 
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Table A 1 
Plant Species Occurring or Potentially Occurring within the Project 

Area 

Cat-claw acacia 
White bursage 
Triangle-leaf bursage 
Six-weeks three-awn 
Founving saltbush 
Shadescale 
All-scale 

I on Proposed Proiect Site I 
I J 

Acacia greggii Sonoran desertscrub High 
Ambrosia dumosa Sonoran desertscrub High 
Ambrosia deltoidea Sonoran desertscrub High 
Aristida adscensionis Sonoran desertscrub High 
Atriplex canescens Sonoran desertscrub High 
Atriplex confertifolia Sonoran desertscrub High 
Atriulex uolvcarua Sonoran desertscrub High 

- 
Yellow rocket 
Globemallow 
Greythorn 
Fish-hook Barrel Cactus 
Pincushion cactus 

Eagelmann hedgehog 
cactus 
Cholla 

Night blooming cereus Peniocereus greggii Sonoran desertscrub I 
Woolly plaintain Plantago insularis Sonoran desertscrub I 
Mesquite Prosopis glandulosa Sonoran desertscrub I 
Russian thistle Salsola kali Sonoran desertscrub € 
Arabian grass Schismus arabicus Sonoran desertscrub I 
Mediterranean grass Schismus barbatus Sonoran desertscrub I 

Sisyjmbrium irio Sonoran desertscrub High 
Sphaeralcea spp. Sonoran desertscrub High 
Zizyphus obtusifolia Sonoran desertscrub High 
Ferrocactus wislizenii Sonoran desertscrub High 
Mammillaria Sonoran desertscrub High 
microcarpa 
Echinocereus Sonoran desertscrub High 
engelmannii 
Opuntia spp. Sonoran desertscrub High 

igh 
igh 
igh 
igh 
igh 
igh 
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0 
Table A2 

Reptiles and Amphibians Occurring or Potentially Occurring within the Project 
Area 

Common Name 

Couch’s spadefoot toad 

Western spadefoot toad 

Great plains toad 

Red-spotted toad 

Mohave rattlesnake 

Coachwhip 

Sonora whipsnake 

Saddled leaf-nosed 
snake 
Spotted leaf-nosed 
snake 
Glossy snake 
Long-nosed snake 
Banded sand snake 
Night snake 
Western patched-nosed 
snake 

Scientific Name 

Scaphiopus couchi 

Scaphiopus hammondi 

Bufo cognatus 

Bufo punctatus 

Crotalus scutularus 

Masticophis jlagellus 

Masticophis bilineatus 

Phyllorhynchus browni 

P h y  llorhynchus 
Yecurtatus 
4rizona elegans 
Rhinocheilus lecontei 
2hilomeniscus cinctus 
r-lypsiglena torquata 
blvadora hexalepis 

Shortgrass plains, 
mesquite savannah, 
creostoe bush desert, 
and other areas of low 
rainfall 
Lowlands, washes, 
floodplains of rivers, 
alluvial fans, playas, 
and alkali flats. 
Primarily a grassland 
species but frequents 
creosote bush desert 
Desert oases and rocky 
canyons 
Barren desert, gassland, 
and brushland: most 
common in areas of 
scattered scrubby 
growth such as creosote 
bush and mesquite 
Desert, prairie, 
brushland, woodland, 
and farmland. Usually 
avoids area of dense 
vegetation 
Sonaran desert and 
mountain foothills. 
Often associated with 
rock stream courses 
Upland desert 

Creosote desert 

Creosote desert 
Creosote desert 
Creosote desert 
Creosote desert 
Zreosote desert 

Potential for Occurrence 
on Proposed Project Site 

High 

High 

High 

None 

High 

High 

Low 

High 

High 

High 
Hi& 
Hi& 
High 
High 

a 
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Table A2 (Continued) 
Reptiles and Amphibians Occurring or Potentially Occurring within the Project 

Area 

Crotalus atrox 

0 

windblown sand 
Frequents a variety of High 

Common Name 

Western blind snake 

Crotalus scutularus 

Gopher snake 

into the mountains 
Barren desert, gassland, High 

Yuma kingsnake 
Western ground snake 

Coleonyx variegatus 
Callisaurus draconoides 

Sidewinder 

growth such as creosote 
bush and mesquite 
Creosote bush flats High 
Desert areas with sparse High 

Western diamondback 
rattlesnake 

Crotaphytus wislizenii 

Mohave rattlesnake 

vegetation 
Desert plains with High 

Banded gecko 
Zebra-tailed lizard 

Sceloporus m. magister 

Urosaurus graciosus 

Leopard lizard 
creosote bush 
Creosote bush, mesquite High 
woodlands 
Creosote bush desert High 

Desert spiny lizard 

Cnemidophorus tigris 

Long -tailed brush 
lizard 
Side-blotched lizard 

arid and semiarid west 
Arid and semiarid High Western whiptail 

Saurornalus 

Desert iguana 

Chuckwalla 
by creosote bush 
Lava flows, rocky None 
hillsides and rock 
outcrops in desert areas 

Habitat Resuirements and range 

Scientific Name 1 Habitat Type I Potential for Occurrence I 
Leptotyphlops hyumilis Favors rocky hillsides 

with patches of loose 
soil 

brushland 
Pituophis melanoleucus Grassland and open 

Lamorooeltis Petulus Creosote desert 
Sonora semiannulate I Deserts and mountain 

on Proposed Project Site 
Low 

Moderate 

High 
High 

foothills 
Crotalus cerastes Desert species usually Low to none 

I habitatsfiomdeserts I 

I and brushland: most 1 
I commoninareasof I 
I scattered scrubby I 

I I 

Uta stansburiana I Wide range of habitats, I High 
one of the most 
abundant lizards in the 

I habitats with sparse I 
I vegetation I , "  I 

Dipsosaurus dorsalis I Desert areas dominated I High 

Company, kston, MassachuseG. 279 pp. 
Potential for occurrence based on field observation of  species or presence of suitable habitat. 
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Table A3 
Avian Species Occurring or Potentially Occurring within the Project 

Area 

on Proposed Project Site 
Turkey vulture Cathartes aura Dry open country Occasionally 
Red-tailed hawk Buteo jamaicensis A variety of habitats Occasionally 

Harris hawk Parabureo unicinctus Mesquite Scrub and High 

Prairie falcon Falco mexicanus Open mountains, dry Occasionally 

Roadrunner Geococcyx Chaparral, desert scrub, High 
californianus and arid brush 

Gambel quail Lophortyx gambelii Desert thickets; arid High 

Mourning dove Zenoida macroura Dry uplands and desert High 
White-winged dove Zenoida asuaruca Dry uplands and desert High 
Curve-billed thrasher Toxostoma cuwirostre Upland Desert scrub Moderate 
Bendire’s thrasher Toxostoma bendirei Desert scrub High 
Le Conte’s thrasher Toxostoma lecontei Desert with scant High 

Abert’s towhee Pipilo aberti Along arroys and desert Moderate 

Verdin A ur iparus fIaviceps Low desert High 
Black-throated sparrow Amphispiza bilineata Desert High 
Phainopepla Phainopepla nitens Desert High 
Pyrrhuloxia Cardinalis sinuatus Mesquite scrub High 
Say’s phoebe Sayornis saya Plains, sparsely High 

Western kingbird Tyrannus verticalis Arid savanna, farmlands High 
Black-tailed gnatcatcher Polioptila melanura Deserts and arid country High 
Cactus wren Campy lorhynchus Deserts and arid High 

Costa’s hummingbird Calypte costae Low Desert Moderate 
Ladder- backed Picoides scalaris Deserts Low 
woodpecker 
Gila woodpecker Melanerpe ws Low desert scrub with Moderate 

from tundra to desert 

Desert areas 

plains, and prairies 

country 

vegetation 

thickets 

vegetated country 

brunneicapillus hillsides 

uropygialis saguaro and mesquite 
trees 

Logger-head shrike Lanius ludovicianus Open country High 
Lark bunting Chondestes grammacus Dry fields, savanna Moderate 
Horned lark Eremophila alpestris Open patches of bare High 

ground alternating with 
low vegetation 

Habitat Requirements and range from: Udvardy, Miklos D. E 1977. The Audubon Society Field Guide to North American Birds - Western 
Region. Alfred A. Knopf, Inc., New York, New York. 855 pp. 
Potential for occurrence based on field observation of species or presence of suitable habitat. 
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Table A4 
Mammal Species Occurring or Potentially Occurring within the Project 

Area 

Desert cottontail Sylvilagus audubonii Deserts and semiarid 
grasslands 

Black-tailed jack rabbit Lipus californicus Deserts and semiarid 
grasslands 

Coyote Canis latrans Variety of habitats from 
mountains to deserts 

Gray fox Uroc yon Variety of habitats from 
cineriaorgenteus mountains to deserts 

Kit fox Vulpes macrotis Deserts with alluvial 

Little pocket mouse Perognathus Deserts with sandy or 

Arizona pocket mouse Perognathus amplus Desert scrub 
Pocket mouse Perognathus baileyi Desertscrub 
Desert Docket mouse Perocmathus Denicillatus Desert 

soils 

lonimembris gravelly soils 

Merriam’s kangaroo rat 1 Dipodomys merriami I Desert 
Desert kangaroo rat Dipodomys deserti Desert 
Western harvest mouse Reithrodontomys Throughout Arizona 

High 1 
High 

High 

High 

Moderate 

High 
High 
Hiah I 

megalotis 
Cactus mouse Peromyscus eremicus Desertscrub High 
Deer mouse Perom yscus Various Moderate 

maniculatus 
Southern grasshopper Onychomys torridus Various High 
mouse 
Arizona cotton rat Sigmodon arizonae Deserts, Mesquite Moderate 

White-throated wood rat Neotoma albigula Throughout Arizona High 
Desert wood rat Neotoma lepida Deserts High 
Mule deer Odocoileus hemionus Deserts, mountains Occasional 
Habitat Requirements and range from: Hoffmeister, Donald E 1986. Mammals of Arizona. University of Arizona Press, Tucson, Arizona. 
602 pp. 
Potential for occurrence based on field observation of species or presence of suitable habitat. 

thickets 
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November 10,1999 

Ms. Nancy Shelton 
SWCA Inc. Environmental Consultants 
100 West Coolidge Street 
Phoenix AZ 85013 

Re: Special Status Species; Natural Resources Overview for 400 Acre Project - Township 1 
South, Range 6 West, Section 15 

Dear Ms. Shelton: 

The Arizona Game and Fish Department (Department) has received your letter, dated October 14, 
1999, regarding special status species in the above-referenced area, and the following information is 
provided. 

The Department's Heritage Data Management System has been accessed and current records do not 
indicate the presence of any Endangered, Threatened or other special status species in the project 
vicinity. 

0 

At this time, the Department's comments are limited to the special status species information 
provided above. This correspondence does not represent the Department's evaluation of impacts to 
wildlife or wildlife habitat associated with activities occurring in the subject area. If you have any 
questions regarding this letter, please contact me at (602) 789-3606. 

Sincerely, 

%- 
Nancy Olson . 
Project Evaluation Specialist 
Habitat Branch 

NL0:no 

cc: Russ Haughey, Habitat Program Manager, Region VI, Mesa 

AGFD# 10- 14-99( 1 1) 
I) 

An Equal Opportunity Reasonable Accommodations Agency 
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Introduction 

The cactus ferruginous pygmy-owl (Glaucidium brasiliamm cactorum) was listed as 
endangered in Arizona on March 10, 1997, by the United States Fish and Wildlife 
Service (USFWS) under the Endangered Species Act (ESA). Critical Habitat (specific 
mapped areas of habitat) was designated for the pygmy-owl on July 12, 1999 (Federal 
Register 64: 37419-37440). Sempra Energy Resources plans to clear a 400-acre parcel 
for their proposed Mesquite Generating Station, located in Maricopa County, Section 15 
of Township 1 South, Range 6 West. The purpose of this report is to examine the 
potential for the cactus ferruginous pygmy-owl to occur within the proposed project 
vicinity and report on the results of surveys conducted according to USFWS 
recommendations. Constituent elements of critical habitat include riparian vegetation 
associations of cottonwood (Populus sp.) with willow (Salix sp.), mesquite (Prosopis 
velutina), hackberry (Celtis sp.) and Mexican elderberry (Sambucus mexicana). A 
diverse and layered canopy, such as that found in riparian areas is another element of 
critical habitat. These elements support pygmy-owl as nesting and foraging habitat and 
provide cover from predators. No critical habitat has been designated in the project area 
but the site is within historic range of the pygmy-owl. 

In most of Central and South America the owl is a common owl of woodlands, 
fencerows, roadsides and other wooded areas. When considered range-wide, the pygmy- 
owl’s breeding habitat includes a diversity of woodlands and desert scrub of diverse 
species composition. In Arizona, the pygmy-owl seems to be associated with desert wash 
vegetation including saguaro (Carnegia gigantea), ironwood (Olneya tesota), paloverde 
(Cercidium sp.) and mesquite; and also with lowland riparian woodlands (e.g. mesquite, 
cottonwood-willow). 

Historic records show Arizona pygmy-owls occupying riparian habitats, including 
cottonwood-willow, mesquite, and upper Sonoron desertscrub (Millsap and Johnson 
1988). Since 1993, Arizona pygmy-owls have been seen in Sonoran desertscrub habitats 
with ironwood in association with mesquite, paloverde, and saguaro (Abbate et a1 1996). 
The role of ironwood in recent pygmy-owl habitat-use is poorly understood. Fledglings 
shelter in ironwood for up to ten days after leaving the nest (Abbate et a1 1996). Other 
habitat types, historically used in Arizona, have been surveyed recently for owl presence 
by USFWS, Arizona Game and Fish Department (AGFD), and others but contained no 
owls (Abbate et a1 1996 and Lesh and Connan 1995). To date, no quantitative habitat 
descriptions are available. Narrative descriptions of habitat frequently include only 

ENTRANCO 1 



Sempra Energy 
Endangered Species Survey 

March 2000 

species composition, but contain little information on structure, density and canopy 
cover. 

Pygmy-owls nest in cavities in trees, saguaro and other cactus. Cavities typically occur 
in older trees (e.g. mesquite, ironwood, etc.). Loss of older, more cavity-prone mesquite 
and ironwood in Arizona has been cited as a potential reason for the species’ decline 
(USWFS 1994). In Texas pygmy-owls used artificial nest boxes placed in suitable 
habitat (Beasom and Trant 1994). The pygmy-owl does not excavate the cavity, but uses 
existing ones. Cavities in saguaro are typically excavated by the Gila Woodpecker 
(Centurus uropygialis), but used by a variety of species once they are abandoned by the 
woodpecker. 

The pygmy-owl is resident in Arizona year-round. Nesting takes place in the late winter 
and/or early spring. Young fledge about 28 days after hatching. Male pygmy owls call 
throughout the nesting season. Calling is most common in the morning but may occur 
throughout the day or night. Owls respond to tape-recorded pygmy-owl calls by calling 
and approaching the simulated calls. Responses to tape recorded calls will occur 
throughout the year, but are most vigorous, or likely, from late January to early June 
(Abbate, et a1 1996). Several researchers have noted that owls may fail to respond to 
taped calls, though they are in the vicinity and have responded in the past (Abbate et a1 
1996, Lesh and Corman 1995). Lesh and Corman (1995) recommend three or more call 
response surveys during the peak calling season (February through April) to ensure 
detection. A single calling survey during the peak activity season (September through 
May) is the minimum required by USFWS to determine presence or absence. 

The USFWS and AGFD (2000) have recommended a survey methodology for 
determining the presence of owls that includes a ten minute period of playing taped calls 
(about 30 seconds) alternated with 60 to 90 seconds of listening for owls (Corman 1995). 
To constitute a “single calling survey”, the area must be surveyed a minimum of 3 times 
and no less than 15 days between surveys. One of these surveys must be completed 
before April 15. The recommended spacing between calling stations is 150 meters, but 
may vary depending on local conditions. Call surveys must take place within the periods: 

8 

0 

0 

one hour before sunrise to two hours after, or 
one hour before sunset to one hour after. 

To confirm the survey results, USFWS recommends at least 2 years of consecutive 
surveys to be completed during the above protocol period. In 1997, USFWS issued broad 
guidelines intended to guide landowners in determining if they need to survey for pygmy- 
owls. This only applies to landowners that have actions on private lands that do not 
involve Federal f k d s ,  actions or permits (AGFD and USFWS 2000 revised survey 
protocol). 
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Methods 

Vegetation areas fitting the broad description of potential habitat (USFWS 1997) were 
identified as survey areas. The presence of large (over 6 inch diameter at the base) 
mesquite, paloverde, and saguaro in a linear contiguous stand was the criterion for 
pygmy-owl survey sites. Generally, washes contained vegetation of this type. Survey 
locations or “stations” were identified in the field (Figure 1). 

Figure 1, Survey Stations 
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Survey methods follow the methodology as outlined above, Corman (1995). The 
Surveyor played taped calls of cactus ferruginous pygmy-owls for about 30 seconds using 
a cassette tape recorder. Calls were played at a volume that did not distort the sound. 
The player was held aloft to increase its effectiveness. After a series of calls, a 60 to 90 
second period of listening for owl response followed. The sequence was repeated for at 
least ten minutes at each station. Notes were kept on common bird observed and heard. 
Any birds observed were viewed with 8x binoculars for identification, light permitting. 
Behaviors of birds nearby were noted. Once the calling sequence was completed, the 
observer moved to the next location. Ryan Gordon, an experienced biologist, conducted 
all surveys under Entranco’s endangered species survey permit from USFWS. 

Results 

Following protocol currently accepted by the USFWS, one calling survey (as described 
above) was performed at the site in 2000. Results of the survey at each station are shown 
in Table 1. The survey was negative for cactus ferruginous pygmy-owls. Mobbing 
behavior from songbirds, in response to the calls, was negative. There is no critical 
habitat designated in this part of Maricopa County. 

Table 1. Survey Results Sempra 2000 
Station Date Start End Time No.Tape Resu Its Comments 

A 2/11/00 6:35am 6:50am 5 Negative No mobbing 
Time Calls 

B 
C 
D 
E 
F 
G 

A 
B 
C 
D 
E 
F 
G 

A 
B 
C 
D 
E 
F 
G 

2/11/00 6:55am 
2/11/00 7:16am 
2/11/00 7:35am 
2/11/00 7:56am 
2/11/00 8: 17am 
2/11/00 8:40am 

3/3/00 7:04pm 
3/3/00 6:45pm 
3/3/00 6:27pm 
3/3/00 6:09pm 
3/3/00 5:51 pm 
3/3/00 5:33pm 
3/3/00 5:l 5pm 

3/28/00 7:27pm 
3/28/00 7: 1 Opm 
3/28/00 6:53pm 
3/28/00 6:36pm 
3/28/00 6: 17pm 
3/28/00 5:58pm 
3/28/00 5:37pm 

7: 1 Oam 
7:31am 
7:50am 
8: l lam 
8:32am 
8:55am 

7: 19pm 
7:OOpm 
6:42pm 
6:24pm 
6:06pm 
5:48pm 
5:30pm 

7:42pm 
7:25pm 
7:08pm 
651  pm 
6:32pm 
6: 13pm 
5:52pm 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 

No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 

No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
No mobbing 
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Conclusions 

Based on these surveys, it was concluded that no cactus ferruginous pygmy-owls are 
present in the vicinity of the site. No designated critical habitat is present. Therefore the 
project will not affect pygmy-owls or its critical habitat. According to the pygmy-owl 
survey protocol one more survey is required next year. 
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Ex hi bit B-3 
Geotechnical Investigations 

Geotechnical investigations will be conducted to support engineering design, project 
construction, and environmental permitting. All requisite studies to support the Aquifer 
Protection Permit will be conducted and provided as required. 
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EXECUTIVE SUMMARY 

Sempra Energy Resources retained SCS Engineers (SCS) t o  perform a Phase I 

Environmental Site Assessment (Phase I ESA) of a 400-acre parcel of  vacant property 

located near the Palo Verde Power Plant in Arlington, Arizona (site). The Phase I ESA 

consisted of a site reconnaissance; interviews; review of environmental, historical, and 

physical records pertaining to  activities on and adjacent t o  the site; and interpretation 

and reporting of findings. A natural and cultural resource screening was performed by 

SWCA, Inc. Environmental Consultants and is provided in Appendix E. 

A t  the time of the site reconnaissance, the property appeared vacant and naturally 

vegetated, desert land. A septic tank system was located south of  Elliott Road on the 

site. A well and two  concrete slabs were located in the center of the site near a 

transformer pole. 

Solid waste observed on the site included broken glass, piping, and a couch and 

loveseat. e 
Based on review of historical information, the site appeared t o  be mostly vacant and 

desert land from 1978 t o  1986. In 1986, a trailer (possible mobile home) was placed on 

the site. 

Adjoining properties reviewed in the historical aerial photographs showed vacant 

undeveloped desert land. The Palo Verde Plant was observed in the 1978 aerial located 

approximately one mile north of Elliott Road. Evidence was not found t o  indicate that 

uses of adjoining properties have had an adverse environmental impact on the site. 

A review of regulatory agency listings did not identify the site or adjoining properties t o  

be a source of recognized environmental concern. 

I 
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Based on the findings of this Phase 1 Environmental Site Assessment, SCS recommends 

the following: 

0 

0 The domestic well be properly abandoned prior to  construction activities if the 

future site use does not include utilizing the well; and 

0 Any planned construction on the site take into account the presence of the septic 

system on the northern portion of the site. The septic system may be a 

geotechnical concern if the septic system has not been properly excavated prior 

t o  construction activities. Proper procedure should be followed for its removal at 

t ime of development. 
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SECTION 1 

INTRODUCTION 

BACKGROUND 

Sempra Energy Resources retained SCS Engineers (SCS) t o  perform a Phase I 

Environmental Site Assessment (Phase I ESA) of a 400-acre parcel of  vacant property 

near the Palo Verde Power Plant in Arlington, Arizona (site). 

The site is located south of Elliott Road, approximately one mile east of  Wintersburg 

Road and approximately 37 miles west of the Phoenix metropolitan area border. The 

location of the site is shown on Figure 1 in Appendix A. 

PURPOSE 

The purpose of this investigation was t o  conduct an environmental assessment of  the 

site and the immediate area t o  identify potential environmental conditions. 

SCOPE OF WORK 

The investigation consisted of a Phase I ESA. The Phase I ESA included a site 

reconnaissance; interviews; review of environmental, historical, and physical records 

pertaining to  activities on and adjacent t o  the site; and interpretation and reporting of 

findings. 

This work was performed in accordance with our proposal No. 10.07799, dated 

September 21, 1999, using the ASTM Standard for Environmental Site Assessments (E- 

1527-97), which is the current industry standard for Phase l ESAs. The assessment 

was performed in accordance with good commercial and customary practice for similar 

Phase I ESAs in this area. 
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ADDITIONS TO STANDARD SCOPE OF WORK e 
Additions t o  the general ASTM scope of work for Phase I ESAs included the following: 

1) geologic and hydrogeologic information for the site area was researched in order t o  

assess the direction of regional groundwater f low in this area; and 2) the additional 

environmental record sources were included as part of the environmental database 

search performed by All Lands Title (ALT) because they were readily available and added 

environmental records information t o  the investigation; and 3) a screen-level study of the 

property to  identify potential issues related to  threatened and endangered species, 

cultural resources, or Clean Water Ac t  (CWA) Section 404 permitting was conducted by 

SWCA, Inc. Environmental Consultants. A letter report summarizing SCWA's findings is 

located in Appendix E. 

LIMITATIONS 

This report has been specifically prepared for the Sempra Energy Resources w i th  regard 

to  the assessment of environmental conditions at the site. The report has been prepared 

in a manner consistent with the level of care and skill ordinarily exercised by other 

professional consultants, under similar circumstances at the time the services were 

performed, in this or similar localities. No other representations, either expressed or 

implied, and no warranty or guarantee is made as t o  the professional advice presented 

herein. SCS assumes no responsibility for the accuracy of information obtained from 

third-party sources such as regulatory agency listings. 

No sampling or laboratory analyses of potential hazardous materials, petroleum products, 

asbestos-containing materials or other types of potential pollutants were performed as 

part of this Phase I ESA; sampling of  materials is normally conducted as part of Phase II 

investigations. Although this report may provide recommendations regarding the 

possibility of recognized environmental conditions specific t o  this site, positive 

identification of hazardous substances can be accomplished only through sampling and 

appropriate laboratory analysis. 

2 
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SECTION 2 

SITE RECONNAISSANCE AND DESCRIPTION 

LOCATION 

The 400-acre site is located at approximately one mile east of Wintersburg Road and 

immediately south of Elliott Road near Arlington, Arizona. The property is located in 

Section 15 of Township 1 South, Range 6 West of the Gila and Salt River Base Line and 

Meridian. The location of the site is shown on Figure 1 in Appendix A. 

BACKGROUND 

On October 6, 1999, Ms. Connie Jiron and Mr. Josh Bernthal of SCS performed a visual 

reconnaissance of the site in order t o  observe current site conditions and uses. Mr. Mike 

Sullivan of Range West, Land Purchases Consultant for Sernpra Energy Resources, 

accompanied SCS during the site visit. The boundaries of the site were not marked in 

the field but were estimated by Mr. Sullivan with a map provided by Range West. A 

subsequent site visit was performed by Ms. Jiron and Mr.  Bradley F. Johnston, P.G. on 

October 15, 1999 t o  confirm identity of the underground structures. 

The site consisted of vacant desert land. A site and vicinity map is provided in Figure 2, 

Appendix A. Site photographs are provided in Appendix B. 

METHODOLOG 

The site reconnaissance was performed by walking and driving through the site and 

along the site perimeter. Adjoining properties were also observed during the site 

reconnaissance. 

PHYSICAL SETTING ANALYSIS 

The topography of the site was generally level. 

3 



GENERAL SITE CHARACTERISTICS e 
Current Site Uses 

At  the time of the site reconnaissance, the site was generally undeveloped and consisted 

of naturally vegetated, desert land. A trailer (possible mobile home) occupied the 

property in the la te 1980’s. 

The estimated site boundaries are shown on Figures 1 and 2, Appendix A. 

Site Improvements 

Structures--- 

No structures were located on the site at the time of the site reconnaissance. 

Roads--- 

@ 
Elliott Road borders the property t o  the north. Several dirt roads were observed 

bisecting the site. The dirt roads were generally overgrown and appeared unused. A 

dirt road led south from Elliott Road t o  an area observed t o  be the location of a former 

residence harboring a septic tank system, t w o  concrete foundations, a water well, and a 

transformer pole. 

Potable Water Supply-- 

ADWR indicated that the site is included in the Phoenix Active Management Area (AMA) 

area, However, ADWR could not identify the name of the water company that provides 

potable water to  the site. Water Utility of the Greater Tonapah provides water in the 

vicinity of the site. 

Sewage Disposal System-- 

There was no evidence of a sewage disposal system observed on the site. e 
4 
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Septic System-- 

There was visual evidence of a septic system observed on the site located south of 

Elliott Road near the center of the property. 

HeatingKooling System-- 

No heating or cooling systems were observed on the site during the site reconnaissance. 

HAZARDOUS SUBSTANCES 

Hazardous Substances Connected with Identified Uses 

No hazardous substances were observed in association with current uses of the site. 

Containers with Hazardous and Unidentified Substances 

No containers with hazardous and unidentified substances were identified on the site. 

Storape Tanks 

No evidence of USTs (such as fill ports, vent pipes, and dispensers) were observed on 

the site. 

Indications of PCBs 

An electrical transformer was on a utility pole located south of  Elliott Road, near the 

center of the site. The transformers are owned and operated by Arizona Public Service 

(APS). APS would be responsible for any leaks or spills from transformers owned by 

APS. 

Indications of Solid Waste Disposal 

Broken glass, plastic pipes, and a couch and loveseat were observed on the site. 

0 
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OTHER CONDITIONS OF POTENTIAL CONCERN 

Odors 

No strong, pungent, or noxious odors were observed on the site. 

Pools of Liauid 

Pools of standing liquid were not observed on the site. 

Stains or Corrosion Inside Buildinas 

No buildings were located on the site at the time of the site reconnaissance. 

Drains and Sumps 

No evidence of drains or sumps (such as floor drains, grates, or vault covers) was 

observed on the site during the site reconnaissance. 

Pits, Ponds, or Lagoons 

No pits, ponds, or lagoons were observed on the site during the site reconnaissance. 

Stained Soil or Pavement 

Stained soil or pavement was not observed on the  site during the site reconnaissance. 

Stressed Veaetation 

Vegetation on the site consisted of trees, weeds, and sparse grasses. Unnaturally 

stressed vegetation was not observed on the site. 

Wastewater and Other Liauid Discharaes 

No indications of wastewater or other liquid discharges (including wet areas, stained 

areas, or pipes apparently intended t o  discharge liquids t o  the ground surface) were 0 
observed on the site. 

0 
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Wells 

A well was observed in the center of the site. According to  ADWR's records, the well  

was registered t o  Mr. Michael Sichi in 1986 (Registration Well #55-5141 IO). The wel l  

reportedly was constructed t o  595 feet below ground surface for domestic purposes. 

The groundwater depth below ground surface was reported as 223 feet. 

GENERAL DESCRIPTION OF ADJOINING PROPERTIES 

Vacant land and the Palo Verde Nuclear Plant were observed in the area surrounding the 

site. Properties adjoining the site at the time of the site reconnaissance are shown on 

Figure 2, Appendix A. 

Vacant land and the Palo Verde Nuclear Plant is located immediately north of the site. 

Vacant and naturally vegetated land was located east of the site. 

South 

Vacant and naturally vegetated land was located south of the site. 

West 

Vacant and naturally vegetated land was located west of the site. 
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SECTION 3 

RECORDS REVIEW - ENVIRONMENTAL RECORD SOURCES 

Date of 
Database 

INTRODUCTION 

Minimum 
Search Distance 

(miles) 

ALT was retained by SCS t o  perform a database search of the standard and additional 

federal and state environmental record sources for the site, as identified in the table 

below. The database search was conducted by ALT on October 7, 1999. A copy of the 

ALT environmental records report is included in Appendix C. 

- 
Standard Federal ASTM Environmental Record Sources 

NPL (National Priorities List) 6/99 1 .o 
CERCLIS (Comprehensive Environmental Response, 9/99 0.5 
Compensation and Liability Information System) 
RCRA (Resource Conservation and Recovery Act) Large 
and Small Quantity Generators 

9/99 Site and adjoining 

The following table lists the reviewed environmental databases, their dates, and the 

distances searched by ALT from the site boundary. The search distances meet or 

exceed the minimum search distances listed in the ASTM standard for conducting Phase 

I investigations. 

RCRA --Non-CORRACTS TSDFs 
ERNS (Emergency Response Notification System) 

I Approximate I 

~ 

9/99 0.5 
1903-9199 Site 

e 

WQARF (Water Quality Assurance Revolving Fund) Areas 

Database 

6/99 1 .o 
ACIDS (Arizona CERCLA Information and Database 
System) List 
Solid Waste FacilitiesILandfill Sites - Operating and Closed 
Registered USTs (Underground Storage Tanks) 

9/99 0.5 

5/98 0.5 
1 199 Site and adjoining 

1 .o I 9/99 I RCRA - CORRACTS TSDFs (Corrective Action Treatment, 
Storage, and Disposal Facilities) I 

LUSTS (Leaking Underground Storage Tanks) Incident 
Reports 

7/99 0.5 

8 
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Date of 
Database 

Database Approximate 
Minimum 

Search Distance 
(miles) 

RCRA Compliance Facilities 

Hazardous Materials Incidents Emergency Response 
Logbook 

I Additional Environmental Record Sources I 
9/99 1 .o 

1904-9199 Site 

Arizona Indoor Radon Survey Information 

Title Ill 
Superfund Amendments and Reauthorization Act (SARA) 

I Drywell Registration Database I 9/99 I Site I 
6/16/93 Site area zip code- 

9/99 1 .o 

Arizona Department of Water Resources Well Registration 
Database 

1 197 Site and adjoining 

I I 

The following sections describe the various reviewed databases. Based on the location 

or groundwater f low direction in relation to the subject site and the status of the 

environmental database listing, the database listing deemed t o  be potential recognized 

environmental conditions are discussed below. 

STANDARD FEDERAL ASTM ENVIRONMENTAL RECORD SOURCES 

Federal National Priorities List [NPL) 

Explanat ion-- 

The National Priorities List (NPL) is a listing authorized under the Comprehensive 

Environmental Response, Compensation, and Liability Ac t  (CERCLA or Superfund) and 

compiled by the Environmental Protection Agency (EPA). The NPL is a listing of 

uncontrolled or abandoned hazardous substances sites where there has been a release or 

threat of a release of the hazardous substances t o  the environment. The sites are 

placed on the NPL by the EPA using the Hazard Ranking System (HRS), which prioritizes 

each site based on site characteristics, hazardous substances a t  the site, and observable 

releases. 

Search Results- 

No NPL areas were identified within one mile of the site. 

9 
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@ Federal CERCLIS List 

Explanation-- 

The Comprehensive Environmental Response, Compensation and Liability Information 

System (CERCLIS) is a comprehensive database and management system, compiled and 

maintained by  the EPA, which inventories and tracks suspected or actual hazardous 

substances sites under the Superfund program. These sites were reported t o  the EPA by 

states, municipalities, private companies, and private persons. Actions that may be 

taken under CERCLA include a preliminary assessment, remedial investigation, feasibility 

study, and remedial cleanup. Inclusion of a specific site or area in the CERCLIS database 

does not represent a determination of any party’s liability, nor does it represent a finding 

that any response action is necessary. 

Search Results- 

No CERCLIS facilities were identified within one-half mile of  the subject site. 
e 

Federal RCRA Database - Generators 

Explanation-- 

The Resource Conservation and Recovery Ac t  (RCRA) database is a list of facilities 

which have obtained an EPA identification number due to their involvement in the 

generation, transportation, treatment, storage, or disposal of  hazardous waste. The 

database is compiled and maintained by the EPA. RCRA generators are separated into 

three categories: 

. Large Quantity Generators (LOG) - produce a t  least 1,000 kilograms (kg) of 

hazardous waste per month; 
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. Small Quantity Generators (SQG) - produce more than 100 but less than 1,000 k g  

of hazardous waste per month; and 

Conditionally Exempt Small Quantity Generators (CESQG) - produce less than 100 

kg of  hazardous waste per month. These generator categories are further defined in 

the regulations regarding the types of hazardous wastes generated, and also the 

lengths of time the hazardous wastes are allowed t o  be stored a t  the facility. 

Search Results-- 

No large or small quantity RCRA generator facilities were identified on the site 

Federal RCRA Database - CORRACTS and Non-CORRACTS TSDFs 

Explanation-- 

The RCRA database also identifies facilities, which treat, store, and dispose of 

hazardous waste. RCRA Treatment, Storage, and Disposal Facilities (TSDF) treat or 

dispose of hazardous wastes, or store hazardous wastes in applicable amounts for t ime 

periods stated in RCRA. 

These facilities must be permitted or must have obtained interim status. Facilities which 

have interim status were already operating at the t ime the regulations went  into effect in 

1980, and were allowed t o  continue operating until EPA reviews their application, and 

either issues or denies a permit. 

RCRA CORRACTS TSDFs are those facilities subject t o  Corrective Action under RCRA. 

The database was searched for RCRA CORRACTS TSDFs (facilities with corrective 

action records) within one mile of the site and RCRA non-CORRACTS TSDFs (facilities 

without corrective action records) within one-half mile of the site. 

Search Results-- 

@ No RCRA CORRACTS TSDFs were identified within one mile o f  the site: 

43 
11 
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Search Results- e 
No RCRA CORRACTS TSDFs were identified within one mile of the site: 

Federal ERNS List 

Explanation-- 

The Emergency Response Joti ication System (ERP S) is a national computer catabase 

and retrieval system compiled by the National Response Center containing information 

on release notifications of oil and hazardous substances which have occurred throughout 

the United States and have been reported t o  the National Response Center, the ten EPA 

Regions, or the Coast Guard. Information may include discharger information, date of 

release, material released, incident location, and environmental medium into which the 

release occurred. 

Search Results- e 
No incidents were identified for the site on the ERNS list. 

STANDARD STATE ASTM ENVIRONMENTAL RECORD SOURCES 

Arizona WQARF Areas 

Explanation- 

The Arizona WQARF program is the State version of the Federal Superfund program. 

The WQARF program was established t o  remedy sites for which there is an actual or 

potential threat of impact t o  waters of the State by hazardous substances. 

Search Results-- 

No WQARF study areas or sites were identified within one mile of the subject site. 



SCS ENGINEERS - 

Arizona ACIDS LIST 

Explanation-- 

The Arizona CERCLIS Information and Data System (ACIDS) list is maintained by ADEQ, 

and consists o f  locations subject to  investigation under the State WQARF and Federal 

CERCLA programs. 

Search Results-- 

No ACIDS facilities were identified within one-half mile of the subject site. 

Arizona Solid Waste Facilities - Operatina and Closed 

Explanation- 

ADEQ maintains a directory of active and known inactive municipal solid waste landfills, 

rubbish landfills, and private solid waste landfills in Arizona. The directories list the e 
name of the facility, owner and operator, location, and types of wastes accepted a t  the 

landfills. 

Search Results-- 

No landfills were identified within one-half mile of the subject site. 

Arizona'Reaistered USTs 

Explanation-- 

ADEQ maintains a list of registered underground storage tanks (USTs) in Arizona which 

contain or have contained regulated substances, primarily petroleum products. The list 

includes information, where available, regarding the location, owner, number of 

registered tanks, contents, capacity, age, tank and piping construction material, and 

. 

@ type of piping system. 

13 



Search Results-- 

No registered USTs were identified on the site. 

Arizona LUSTs 

Explanation- 

ADEQ maintains a list of leaking underground storage tanks (LUSTS) in Arizona which 

have had a reported release of regulated substances, primarily petroleum products. The 

list identifies the owner, location, date of release, and date of closure, if applicable. 

Search Results- 

No LUST facilities were identified on the site or adjoining properties. 

ADDITIONAL ENVIRONMENTAL RECORD SOURCES 

I 

Arizona RCRA Comdiance Log 

Explanation-- 

ADEQ maintains a list of facilities that are or have been under investigation for  

noncompliance with RCRA regulations. The list includes the facility's EPA identification 

number, name, address, and whether the case is active or inactive. Cases closed by 

ADEQ are purged from the list by ADEQ at the end of each fiscal year. 

Search Results-- 

No RCRA compliance facilities were identified within one mile of the site. 
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Arizona Hazardous Materials Incidents Emerqency Response Log 

Explanation- 

The ADEQ Emergency Response Unit documents chemical spills and incidents that have 

been reported t o  the unit. This is generally the Arizona equivalent t o  the Federal ERNS 

list. Reported incidents have been compiled into yearly lists, beginning with the year 

1984. All lists except for 1987  provide the addresses of the recorded incidents. 

Search Results - 

No registered hazardous materials incidents were identified within a 0.1 25-mile search 

radius of the subject site. 

Arizona Drvwell Redstration Database 

Explanation- 

ADEQ maintains a list of registered drywells located throughout Arizona. Drywells are 

intended to  be used solely for the disposal of stormwater. Beginning in 1986, drywells 

were required t o  be registered; however, many drywells in the state have not yet been 

registered. 

Search Results- 

No registered drywells were identified for the site. 

Arizona Aquifer Protection Permits (APPs) Proaram Existinq Facility List 

Explanation- 

Facilities which directly or indirectly discharge any pollutant t o  the waters of the State 

may be required t o  obtain a permit as required by the Aquifer Protection Permit (APP) 

Rules. ADEQ maintains lists of facilities that  have obtained an APP. 0 

1 5  
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Search Results-- 

The lists did not identify facilities with an APP permit on the site. 

Arizona Home Indoor Radon Survey 

Explanation-- 

Through funds provided by EPA, the Arizona Radiation Regulatory Agency conducted a 

statewide radon survey, testing more than 2,000 homes in Arizona for the presence of 

radon gas in 1987 and 1988. A second phase of the survey, conducted by  county 

health departments in 1988 and 1989, tested more than 500 homes in counties on the 

Colorado Plateau (Coconino, Navajo, Apache), the area nearby the cities of Payson and 

Prescott, and the Camp Verde area. EPA has established 4 picocuries per liter (pCi/l) as 

a general guideline for the maximum acceptable, long term, indoor-radon concentration. 

Search Results - 

The site zipcode was not available. This indicates that test were not  performed in this 

zipcode area. 

Superfund Amendments and Reauthorization Ac t  (SARA) Title 111 

Explanation-- 

Under the Community Right-to-Know portion of the Superfund Amendments and 

Reauthorization Act (SARA), facilities which must prepare or have available Material 

Safety Data Sheets (MSDSs) pursuant t o  the Occupational Safety and Health 

Administration (OSHA) hazard communication regulations are required t o  submit either 

copies of the MSDSs or a list of the chemicals t o  the local emergency planning 

committee, the State Emergency Response Commission, and the local fire department. 
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Search Results-- @ 
No SARA Title Ill facilities were identified within a one-mile search radius of the subject 

property. 

Arizona Department of Water Resources Well Reqistration Database 

Explanation-- 

The Arizona Department of Water Resources (ADWR) Well Registration Database 

contains information provided t o  the ADWR Operations Division by well drillers and/or 

owners of wells. 

Search Results- 

One domestic well, registered with 1 DWR in 1986 by Mr. Michael Sichi, was identified 

on the subject site. The well reportedly was constructed t o  595 feet below ground 

surface for domestic purposes. The groundwater depth below ground surface was 

reported as 223 feet. 
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SECTION 4 

RECORDS REVIEW - PHYSICAL SETTING SOURCES 

STANDARD PHYSICAL SETTING SOURCE - USGS 7.5-MINUTE TOPOGRAPHIC MAP 

The United States Department of the Interior Geological Survey (USGS) 7.5-minute 

topographic map containing the site, Arlington, Arizona, was obtained and reviewed t o  

evaluate the topographic characteristics of the site area. The map was dated 1984. 

The map showed the elevation on the site as approximately 8 9 0  feet above mean sea 

level. 

OTHER PHYSICAL SETTING SOURCES 

Hydroqeoloqy 

Hydrogeologic information for the site was obtained from the Arizona Department of 

Water Resources (ADWR) Hydrologic Map Series Report No. 12, Sheet 1 of  3, Depth to 

Water and Altitude of the Water Level, 1983 - Maps Showing Groundwater Conditions 

in the West Salt river, East Salt River, Lake Pleasant, Carefree and Fountain Hills Sub- 

Basins of the Phoenix Active Management Area, Maricopa, Pinal, and Yavapai Counties, 

Arizona - 1983 by R.W. Reeter and W.H. Remick. The site is located within the Basin 

and Range Physiographic Province, characterized by broad alluvial-f illed basins bounded 

by  steep, fault-block mountains. The site is located within the West Salt River Valley 

(WSRV) sub-basin of the Phoenix Active Management Area. 

The Salt River Valley basin-fill deposits are characterized by three hydrogeologic units: 

the Lower Alluvial Unit (LAU), the Middle Alluvial Unit (MAU), and the Upper Alluvial 

Unit (UAU). The UAU is highly productive in the central portion of the basin, and along 

the Salt River. The primary source of  groundwater in the Salt River Valley was  formerly 

the UAU, which consists primarily of gravel, sand, and silt. However, only an estimated 

25 percent of total pumpage is currently derived from the UAU as a result of dewatering 

due t o  groundwater withdrawal. Currently, the primary source of groundwater in most 
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areas of the Salt River Valley is the MAU, which consists primarily of clay, silt, 

mudstone, and gypsiferous mudstone with some interbedded sand and gravel; near basin 

margins, the unit consists primarily of  sand and gravel. 

Based on maps, depth t o  groundwater in wells located within the vicinity o f  the site is 

approximately 35 feet bgs. The direction of  regional groundwater f low in this area was 

shown as generally the southwest. Groundwater f low direction and gradient may vary 

due t o  seasonal and areal variations in withdrawal and recharge, such as that caused by 

well pumpage or infiltration f rom unlined channels or washes. 
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SECTION 5 

RECORDS REVIEW - HISTORICAL USE INFORMATION 

STANDARD HISTORICAL USE SOURCES 

Aerial Photoqraphs 

Historical aerial photographs of the site were reviewed t o  evaluate past uses of the site 

and adjoining area. Historical aerial photographs for the site area were no t  available a t  

Rupp Aerial or Landiscor of Arizona. Available historical aerial photographs were 

reviewed at the Arizona Department of Transportation (ADOT) Highways Division. 

Available aerial photograph included dated April 14, 1975, January 5, 1978, March 25, 

1985, and November 12, 1992. 

Site- 

The site appeared as vacant, undeveloped, and naturally vegetated, desert land. a 
Adjoining Properties- 

Adjoining properties appeared as vacant, undeveloped, and naturally vegetated desert 

land. The Palo Verde Nuclear Plant, located north of t he  site, was initially observed in 

the 1978 aerial photograph. Evidence was not found t o  indicate that uses of adjoining 

properties have or have had a direct environmental impact t o  the site. 

USGS 7.5-Minute Topoqraphic Maps 

The USGS 7.5-minute topographic map, Arlington, Arizona, was reviewed. The map 

was published in 1984. No structures were shown on the site or adjoining properties. 

Fire Insurance Maps 

There was no Sanborn Map coverage for the site. 
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Local Street Directories 

City directories identify occupants of listed addresses. SCS performed a search of ci ty 

directories at  the COP Main Library for the site and adjoining property addresses. City 

directories were not found that included the site and adjoining property addresses. 

INTERVIEWS 

SCS obtained site information from Mr. Mike Sullivan of Range West. Mr. Sullivan 

indicated that the site is being considered for development of a 1,000 megawatt steam 

generated electric or power plant. Mr. Sullivan also reported that the property was once 

occupied by a residential trailer, a domestic well, and septic tank, but the site has been 

vacant since its removal. Mr. Sullivan indicated that 3 2 0  acres of the site is owned by 

Mr. Michael Sichi and 80 acres of the property is owned by Ms. Esther Hoffman. 

Mr. Sullivan provided SCS with copies of  a map outlining the boundaries of the site and 

Chain of Title information for both parcels. Chain of Title is provided in Appendix E. a 
ENVIRONMENTAL LIENS/CLIENT'S SPECIAL KNOWLEDGE 

No environmental liens for the site were identified by Mr. Sullivan. 

21 



SCS ENGINEERS - 
SECTION 6 

FINDINGS AND CONCLUSIONS 

SCOPE OF WORK 

Sempra Energy Resources retained SCS Engineers (SCS) t o  perform a Phase I ESA of 

approximately a 400-acre parcel of vacant property located near the Palo Verde Power 

Plant in Arlington, Arizona. The Phase I ESA consisted of a site reconnaissance; 

interviews; review of environmental, historical, and physical records pertaining t o  

activities on and adjacent t o  the site; and interpretation and reporting of findings. 

In addition t o  the Phase I ESA, SCS was requested t o  provide a screen-level study of the 

site t o  identify potential issues related t o  threathened and endangered species, cultural 

resources, or Clean Water Ac t  (CWA) Section 404 permitting issues. This portion of the 

project was performed by SWCA, Inc. Environmental Consultants. The results of the 

Natural and Cultural Resources Overview are provided in Appendix E of this report. e 
FINDINGS AND CONCLUSIONS 

Current Conditions 

A t  the time of the site reconnaissance, the property generally consisted of vacant and 

naturally vegetated desert land. The boundaries of the site were not marked in the field 

but were estimated by Mr. Sullivan of Range West. A septic tank system, a water well, 

t w o  concrete slabs, and a transformer pole were located in the center of the site. 

Solid waste disposal observed on the site included broken glass, piping, and a couch and 

loveseat. 

Historical Review 

Based on review of historical information, the site appeared to be mostly vacant and 

consisted of naturally vegetated desert land. 0 
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Adioininq Properties 

Adjoining properties reviewed in the historical aerial photographs showed vacant and 

naturally desert land. The Palo Verde Plant was observed in the 1978 aerial. Evidence 

was not found t o  indicate that uses of adjoining properties have had an adverse 

environmental impact on the site. 

Requlatorv Agencv Listings 

A review of regulatory agency listings did not identify the site or adjoining properties as 

a source of recognized environmental concern. 

RECOMMENDATIONS 

Based on the findings of this Phase I ESA, SCS recommends the following: 

0 The domestic well be properly abandoned prior t o  construction activities if the 

future site use does not include utilizing the well; and 

0 Any planned construction on the site take into account the presence of  the septic 

system on the northern portion of the site. The septic system may be a 

geotechnical concern if the septic system has not been properly excavated prior 

t o  construction activities. Proper procedure should be followed for i ts removal at 

t ime of development. 
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FIGURE 1. SITE LOCATION MAP 
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FIGURE 2. SITE AND VICINITY MAP 
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i -  2. The subject site; photograph taken from the mid east side of the site looking south. 
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6. West adjoining property; photograph taken from the southwest 
end of the site looking west. 

3 



I 

i 

I 

I 

i 
L l  

the west side of the railroad tracks to the east. 
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9. Concrete slabs located near the transformer pole and water well; 
photograph taken from the east to west. 

10. Water well; photograph taken from the middle of the site to the west 
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APPENDIX C 

ALL LANDS TITLE ENVIRONMENTAL RECORDS REVIEW 
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a 
ALL LANDS TITLE 

P.O. Box 56398, Phoenix, A2 85079 
(602) 242-7921 Fax (602) 242-4493 

REGULATORY DATABASE (ASTM) SEARCH 

YOUR FILE NO: I O  .qqozLq 

ALT FILE NO: 99-1693D 

DATE: October 7, 1999 

ALL LANDS TITLE hereby reports the search results of Federal and State 
Databases according to ASTM standards for Phase I Environmental Site 
Assessments E 1527-97. This is a confidential, privileged and protected 
document for the use of SCS Engineers. All Lands Title is not responsible 
for errors in the available records. The total liability is limited to the fee 
paid for this report. 

1. The land referred to in this report is located in Maricopa County, 
Arizona, described as follows: 

Property being the West half of Section 15, Township 1 South, Range 6 
West, Gila and Salt River Base and Meridian. 
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SUMMARY 

@ FEDERAL & STATE ENVIRONMENTAL RECORDS 
RECORDS (miles) <=O. 125 0.125 - 0.25 0.25 - 0.5 0.5 - 1.0 

NPL 
W Q m  
RCRA COMPLIANCE 
RCRA CORRACTS TSD 
RCRA TSD FACILITIES 
LANDFILLS 
CERCLIS 
ACIDS 
LUST 
RCRA GENERATORS 
UST 
ERNS 
HAZ. MAT. INCIDENTS 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OTHER ENVIRONMENTAL RECORDS 
RECORDS (miles) <=0.125 0.125 - 0.25 0.25 - 0.5 0.5 - 1.0 

SARA 
Dry well 

0 0 0 0 
0 - - - 

Environmental Permits 0 - - - 
ADWR Well Report 
RADON see text 

see attached report 

DEFINITIONS: 
ACIDS 
ADEQ 
ADWR 
CERCLA 
CERCLIS Federal CERCLA List 
CORRACTS 
EPA 
ERNS Emergency Response Notification System 
LUST Leaking Underground Storage Tank 
WRAP 
NPDES 
NPL National Priority List (Superfund) 
RADIUS 
RCRA 
SARA 
TSD Treatment, Storage, Disposal Facility 
UST Underground Storage Tank 

Arizona CERCLA information & Data System 
Arizona Department of Environmental Quality 
Arizona Department of Water Resources 
Comprehensive Environmental Response, Compensation and Liability Act 

TSD Facilities subject to Corrective Action under RCRA 
US Environmental Protection Agency, Region IX 

CERCLA Sites which have no further remediation actions planned 
National Pollutant Discharge Elimination System 

by defmition includes subject property measured from exterior boundaries 
Resource Conservation and Recovery Act 
Superfund Amendment and Reauthorization Act 

WQARF Water Quality Assurance Revolving Fund 
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SUPERFUND NATIONAL PRIORITIES LIST (NPL) 

Under Section 105 of the Comprehensive Environmental Response, Compensation and Liability Act the 
Environmental Protection Agency established a National Priorities List (NPL) of Superfund sites. Inclusion 
on the NPL reflects a significant risk to public health and the environment and indicates a Federal Priority 
to remediate the site. This database is provided by the Arizona Department of Environmental Quality, dated 
June, 1999, and searched to identify all NPL sites within a 1 .O mile search radius of subject property. 

No National Priorities List (NPL) Sites were found located within a 1 .O mile search radius of subject 
property. 

WATER QUALITY ASSURANCE REVOLVING FUND (WQARF) 

The state of Arizona established a remedial program under A.R.S. 49-282 to facilitate the conservation and 
clean-up of Arizona drinking water and water sources. Under the authority of the WQARF program, the 
state actively identifies any actual or potential impact upon state waters, evaluates the extent of 
contamination, identifies parties responsible, and provides money grants to assist in clean-up activities. 
This database is provided by the Arizona Department of Environmental Quality dated June, 1999, and 
searched to identify all WQARF sites within a 1 .O mile search radius of subject property. 

No WQARF Registry List sites were found located within a 1 .O mile search radius of subject property. 
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RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) COMPLIANCE 
FACILITIES 

The RCRA Compliance Log lists facilities that have been or presently are under investigation for non- 
compliance with RCRA regulations. Each facility listed manages hazardous materials through generation, 
transportation, storage, treatment, or disposal. Inclusion of any facility on this list indicates a history of 
compliance problems and RCRA regulatory violation. This database is from the Arizona Department of 
Environmental Quality RCRA Compliance Log, dated January, 1999, and searched for compliance 
facilities within a 1 .O mile search radius of subject property. 

No compliance facilities were found located within a 1 .O mile search radius of subject property. 

CORRACTS TSD FACILITIES 

Under RCRA the Environmental Protection Agency compiles a database of facilities that are involved in 
the generation, transportation, treatment, storage, or disposal of hazardous materials. This database is from 
the Arizona Department of Environmental Quality RCRA Log dated September, 1999, and checked for 
Federal RCRA CORRACTS TSD Facilities which occurred within a 1 .O mile search radius of subject 
property. 

No Federal RCRA CORRACTS TSD Facilities were found which occurred within a 1 .O mile search radius 
of subject property. 

99- 1693D 4 of 12 



TSD FACILITIES 

Under RCRA the Environmental Protection Agency compiles a database of facilities that are involved in 
the generation, transportation, treatment, storage, or disposal of hazardous materials. Inclusion on the TSD 
Facilities list does not exclude being on the CORRACTS Facility List. This database is from the Arizona 
Department of Environmental Quality RCRA TSD Facilities, dated September, 1999, and checked for 
Federal TSD Facilities which occurred within a 0.5 mile search radius of subject property. 

No Federal RCRA TSD Facilities were found which occurred within a 0.5 mile search radius of subject 
property. 

TSD TYPE@): 
L = LAND DISPOSAL 
I = INCINERATION 
B = BOILERS AND INDUSTRJAL FURNACES 
S = STORAGE AND TREATMENT 

LANDFILLS 

The state of Arizona maintains listings of closed and permitted, operating landfills and solid waste dump 
sites. Lists of closed facilities are not necessarily complete - older dumping areas may not be documented. 
This database is from the Arizona Department of Environmental Quality Waste Programs Division; Solid 
Waste Section Directory of Arizona Active and Inactive Landfills dated May, 1998, and checked for active 
and inactive landfills located within a 0.5 mile search radius of subject property. 

No active nor inactive landfills were found located within a 0.5 mile search radius of subject site. 
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FEDERAL CERCLIS LIST 

The CERCLIS list contains sites which are either proposed to or on the NPL and sites which are in the 
screening and assessment phase for possible inclusion on the NPL. Those sites on the WRAP list have no 
further remediation action planned. This database is provided by EPA through the h g h t  of Know Net by 
OMB Watch and Unison Institute dated September, 1999, and searched for facilities within a 0.5 mile 
search radius of subject property. 

No CERCLIS facilities were found located within a 0.5 mile search radius of subject property. 

ARIZONA CERCLA INFORMATION AND DATA SYSTEM 
(ACIDS) 

The ACIDS list consists of locations and facilities subject to investigation under the Federal CERCLA and e 
state WQARF programs. Inclusion of any facility on this list does not indicate contamination, threat of 
contamination or violation of state or federal statutes. This database is provided by the Arizona Department 
of Environmental Quality, dated September, 1999, and searched to identify all ACIDS sites within a 0.5 
mile search radius of subject property. 

No ACIDS facilities were found located within a 0.5 mile search radius of subject property. 
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REGISTERED LEAKING UNDERGROUND STORAGE TANKS 
(LUST) 

Owners of USTs are required to report to the Arizona Department of Environmental Quality any and all 
releases of tank contents for which ADEQ maintains an ongoing file documenting the nature of 
contamination and the status of each such incident. This database is from the ADEQ LUST Log dated July, 
1999, and searched for LUST sites located within a 0.5 mile search radius of subject property. 

No registered leaking underground storage tanks were found located within a 0.5 mile search radius of 
subject property. 

RESOURCE CONSERVATION AND RECOVERY ACT FACILITIES (RCRA) 

Under RCRA the Environmental Protection Agency compiles a database of facilities that are involved in 
the generation of hazardous materials. This database is from the Arizona Department of Environmental 
Quality RCRA Log dated September, 1999, and checked for Federal RCRA Small (less than 1000 
kg/month of non-acutely hazardous waste) & Large Generators (at least 1000 kg/month of non-acutely 
hazardous waste or 1 kg/month of acutely hazardous waste) located within a <=O. 125 mile search radius of 
subject property. 

No Federal RCRA Large or Small Generators were found located within a <=0.125 mile search radius of 
subject property. 

CODES: 

LQG: Large quantity generator 
SQG: Small quantity generator 
CEG: Conditionally Exempt generator 
*** : facility notified but is not now engaged in that activity 
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REGISTERED UNDERGROUND STORAGE TANKS 
(UST) 

State (A.R.S. 49-1001 to 1014) and Federal (RCRA Subtitle I) laws require that persons who own or have 
owned underground storage tanks containing “regulated substances” complete a notification form and 
register the tank with the state. This database is from the Arizona Department of Environmental Quality 
UST Log dated April, 1999, and searched for UST sites located within a <=O. 125 mile search radius of 
subject property. 

No registered underground storage tanks were found located within a <=O. 125 mile search radius of subject 
property- 
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FEDERAL EMERGENCY RESPONSE NOTIFICATION SYSTEM (ERNS) LIST 

The ERNS list is a national database used to collect information on reported releases of oil and hazardous 
substances. This database is provided by EPA through the Right of Know Net by OMB Watch and Unison 
Institute from 1983 to September, 1999, and checked for incidents located within a <=O. 125 mile search 
radius of subject property. 

No incidents were found located within a <=0.125 mile search radius of subject property. 

HAZARDOUS MATERIAL INCIDENTS 

The Arizona Department of Environmental Quality (ADEQ) Response Team documents spills and 
incidents involving hazardous materials that are reported to the unit. This database is from the Arizona 
Department of Environmental Quality Emergency Response Log from 1984 through June, 1999, and 
checked for hazardous material incidents located within a <=0.125 mile search radius of subject property. 

No hazardous material incidents were found located within a <=0.125 mile search radius of subject 
property. 
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OTHER ENVIRONMENTAL RECORDS 

SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) TITLE 
111 EXTREMELY HAZARDOUS SUBSTANCES SITES 

Under the Community Right-To-Know portion of SARA, facilities which must prepare, or have available, 
material safety data sheets (MSDS) and must submit either copies of the MSDS or a list of the chemicals to 
the State Emergency Response Commission. This Database is from the SARA Title I11 List dated 
September, 1999, and searched to identify all SARA sites within a 1 .O mile search radius of subject 
property. 

No SARA facilities were found located within a 1 .O mile search radius of subject property. 

ADEQ DRY WELL REGISTRATION DATA BASE 

Dry wells are constructed for the purpose of collecting storm waters. Dry wells are required to be registered 
with ADEQ. This database is from the ADEQ dry well registration database dated June, 1999, and searched 
for dry wells located within a <=O. 125 mile search radius of subject property. 

No registered dry wells were found located within a <=O. 125 mile search radius of subject property. 
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ARIZONA RADIATION REGULATORY AGENCY 
HOME RADON SURVEY 

WPCODE HIGH VALUE in 
picoCuriesAiter 

Not available 

The Arizona Radiation Regulatory Agency, in cooperation with the EPA, initiated a program to measure 
radon concentrations with the primary goal of determining the statewide distribution of radon and identify 
areas of potentially high concentrations. This database is from the ARRA Home Radon Survey revised 
June 16, 1993, for the subject property zipcode. 

NO. OF TESTS TESTS 4 . 0  TESTS at 4.0+ 
pci/L p c i n  

ENVIRONMENTAL PERMITS 

These lists include Groundwater Permits, Reuse Permits; NPDES Permitted Facilities and Aquifer 
Protection Permits. Any facility which discharges a material that directly or indirectly adds any pollutant to 
the waters of the state may be required to obtain a permit as required by the Aquifer Protection Permit 
Rules. These databases are from the Arizona Department of Environmental Quality Aquifer Protection 
Permit Program Existing Facility list dated January, 1997, and checked for inclusion of subject property. 

Subject property was not found on these lists. 
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ARlZONA DEPARTMENT OF WATER RESOURCES 
WELL REPORT 

This database is from the Arizona Department of Water Resources Well Report Operations Division 
Report, dated March, 1999. This report identifies existing wells sequenced by legal description and 
checked for inclusion of subject site and adjacent properties within 10 Acres. 

SEE ATTACHED REPORT 
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APPENDIX D 

CHAIN OF TITLE INFORMATION 



. 
First American Title Insurance Compaizy 

4801 East Washington, Suite 110 n Phoenix, Arizona 85034 
(602) 685-7560 Fax: (602)  685-7580 

September 23, 1999 

SEP I1 
c/o Sempra Energy 
101 Ash Street 
San Diego, Ca. 92101 
Attn: Joseph Rowley 

Re: Escrow #201-800-1255409 
Sichi/Sep I1 

Attn: Joseph Rowley 

Enclosed please find the following: . 
1. Commitment For Title Insurance 
2. Schedule B documents 

If you have any questions or require any further documentation please call and we will be happy to assist 
you. 

V@OL PETERSON, ESCROW OFFICER 

’ &/ju 
,Enclosure(s) 

CC: Michael Sichi (w/o Schedule B) 

Range West (w/o Schedule B) 
- Mike Sullivan 

J ACKIE-LTR . WPD/ 



. SCHEDULE A 

Commitment No. 201-800-1255409 0 Commitment Date: September 14, 1999 at 7:30 a.m. 

Proposed Coverage: A.L.T.A. Extended Owner's (10-17-92)/ 
A.L.T.A. Extended Lender's (10-17-92) 

1. Policy (or Policies) to be issued: 

Proposed Insured: 
(a) Owner Policy Amount: $ 

SEP 11, a California corporation 

(b) Lender Policy Amount: $ 
Proposed Insured: 

MICHAEL I. SICHI, an unmarried man 

2. The estate or interest in the land upon issuance of the policy shall be fee. 

3. Title to the estate or interest in the land upon issuance of the policy shall be vested in: 

SEP 11, a California corporation 

The proposed mortgage and assignments thereof, if any, are described as follows: 4. 

A Deed of Trust given to secure an indebtedness in the original principal amount of $ 
dated , recorded , in of Official Records. 

Y 

TRUSTOR: SEP 11, a California corporation 

TRUSTEE: 

BENEFICIARY: MICHAEL I. SICHI, an unmarried man 

5 .  The land referred to in this Commitment is located in Maricopa County, Arizona, and is 
described as: 

SEE EXHIBIT "A" ATTACHED HEREIN 

FIRST AMERICAN TITLE INSURANCE COMPANY 
ESCROW OFFICER: 
Carol Peterson 
(662) 685-7560 By: Edward H. Kramer:glc/db 685-7737 
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EXHIBIT "A" 

NO. 201-800-1255409 

0 PARCE ,NO.  1: 
* 

The East half of the Southeast quarter of the Northwest quarter of Section 15, Township 1 
South, Range 6 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 2: 

The East half of the Northwest quarter of the Southeast quarter of the Northwest quarter of 
Section 15, Township 1 South, Range 6 West of the Gila and Salt River Base and Meridian, 
Maricopa County, Arizona. 

PARCEL NO. 3: 

The West half of the Northeast quarter of the Northwest of Section 15, Township 1 South, 
Range 6 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 4: 

The Northeast quarter of the Southwest quarter of Section 15, Township 1 South, Range 6 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 5: 

The Southeast quarter of the Southwest quarter of Section 15, Township 1 South, Range 6 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

0 
PARCEL NO. 6: 

The Southwest quarter of the Northwest quarter of Section 15, Township 1 South, Range 6 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 7: 

The West half of the Southwest quarter of Section 15, Township 1 South, Range 6 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 8: 

The Northwest quarter of the Northwest quarter of Section 15, Township 1 South, Range 6 West 
of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 
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EXHIBIT "A" 

NO. 201-800-1255409 

@ PARCEL NO. 9: 

The Southwest quarter of the Southeast quarter of the Northwest quarter of Section 15, 
Township 1 South, Range 6 West of the Gila and Salt River Base and Meridian, Maricopa 
County, Arizona. 

PARCEL NO. 10: 

The West half of the Northwest quarter of the Southeast quarter of the Northwest quarter of 
Section 15, Township 1 South, Range 6 West of the Gila and Salt River Base and Meridian, 
Maricopa County, Arizona. 
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SCHEDULE B 

1. 

2. 

3. 

4. 

.. 
5%- 

6. 

7. 

8. 

Commitment No. 201-800-1255409 
?g. 

PART TWO: 

Taxes for the full year of 1999. (The first half is due October 1, 1999 and is delinquent 
November 1, 1999. The second half is due March 1, 2000 and is delinquent May 1, 2000.) 

Reservations contained in the Patent from the United States of America, reading as follows: 

Subject to any vested and accrued water rights for mining, agricultural, manufacturing, or other 
purposes, and rights to ditches and reservoirs used in connection with such water rights as may 
be recognized and acknowledged by the local customs, laws and decisions of courts; and there 
is reserved from the lands hereby granted, a right of way thereon for ditches or canals 
constructed by the authority of the United States of America. 

Water rights, claims or title to water, whether or not the matters excepted are shown by the 
public records. , 

An easement for electric line and rights incident thereto as set forth in instrument recorded in 
Book 84 of Miscellaneous, Page 303. 

(Affects Parcel Nos. 6, 7 and 8) 

A Resolution by the Board of Supervisors of Maricopa County, Arizona, recorded in 
Docket 3124, Page 573, and recorded in Book 13, Page 48, of Road Maps, purporting to 
establish a county roadway. 

(Affects Parcel Nos. 3 and 8) 

An easement for railroad spur line and transmission line for distribution of electricity and 
telephone, signal and communication purposes and rights incident thereto as set forth in 
instrument recorded in Docket 11 174, Page 1327 and thereafter Assignment of Easements 
recorded in 90-085360, of Official Records. 

(Affects Parcel Nos. 1, 4 and 5 )  

An easement for road, railroad and utility purposes and rights incident thereto as set forth in 
instrument recorded in Docket 121 18, Page 1206 and re-recorded in Docket 12414, Page 865. 

(Affects Parcel Nos. 1 and 2) 

An easement for highway purposes and rights incident thereto as set forth in instrument recorded 
in, Docket 12529, Page 448. 

(Affects Parcel Nos. 3 and 8) 
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11. 

12. 
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14. 

15. 

16. 

e 

SCHEDULE B 

Commitment No. 201-800-1255409 

A Resolution by the Board of Supervisors of Maricopa County, Arizona, recorded in 
Docket 13257, Page 1539 and in Docket 13257, Page 1542, and recorded in Book 25, Page 47, 
of Road Maps, purporting to establish a county roadway. 

(Affects Parcel Nos. 3 and 8) 

An easement for utilities and roadway purposes and rights incident thereto as set forth in 
instrument recorded in 85-528851 of Official Records. 

(Affects Parcel Nos. 3, 4 and 5) 

An easement for utilities and roadway purposes and rights incident thereto as set forth in 
instrument recorded in 85-528852 of Official Records. 

(Affects Parcel.-Nos. 5, 6 ,  7 and 10) 

An easement for electric lines and rights incident thereto as set forth in instrument recorded in 
86-431559 of Official Records. 

(Affects Parcel No. 8) 

An easement for electric lines and rights incident thereto as set forth in instrument recorded in - 

86-582912 of Official Records. 

(Affects Parcel No. 3) 

An easement for electric lines and rights 
86-709527 of Official Records. 

(Affects Parcel Nos. 3 and 8) 

ncident thereto as set forth in instrument recorded in 

An easement for railroad spur line and transmission line for distribution of electricity and 
telephone, signal and communication purposes and rights incident thereto as condemned in 
instrument recorded in 91-547385 of Official Records and Assignment of Easement obtained by 
Condemnation recorded in 92-0473987, of Official Records. 

(Affects Parcel No. 1) 

The rights of parties in possession by reason of any unrecorded lease or leases or month to 
month tenancies affecting any portion of the within described property. 

NOTE: This matter will be more fully set forth or deleted upon compliance with Requirement 
-No. 5 set forth herein. 

End of Schedule B 
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. 
FIRST AMERICAN TITLE NSURANCE COMPANY 

ESCROW OFFICER: 
Carol Peterson 
Home Office 

Commitment No. 201-800-1255409 

4801 E. Washington, St. , #110 
Phoenix, AZ 85034 
(602) 685-7560 - Fax 685-7580 

REOUIREMENTS : 

1. AI1 of 1998 taxes are paid in full. 

See attached tax sheets for the following 9 Parcel Numbers: 

401 -43-032B7; 401-43-032C6; 401 -43-032D5 ; 401 -43-032E4; 401-43-032F3 ; 401-43-03262; 
401-43-033A5; 401-43-033B4; 401 -43-033C3 , 

2. Approval by all parties to this transaction of the description used herein. 

43 
3. Furnish Plat of Survey of the subect property by a Registered Land Surveyor in accordance with 

the "Minimum Standard Detail Requirements for ALTAIACSM Land Title Surveys" as 
established in 1997. Said Plat of survey shall include the recommended certification and at the 
minimum, also have shown thereon Items 1, 6, 8, 10, 11, 14, 15 and 16 from Table A thereof. 

NOTE: If an ALTA 3.1 Zoning Endorsement is requested, Items 7a, 7b and 7c of Table A will 
also be required. If "parking" is to added to the endorsement, the number and type of parking 
spaces must be shown on the survey. Property use information must also be provided to First 
American Title Insurance Company. 

4. Completion of inspection now in progress by an employee of First American Title Insurance 
Company. If said inspection discloses the necessity for additional exceptions and/or 
requirements, you will be notified. 

(SIMO ONLY) 

5. Furnish copies of any existing leases affecting the within described property and insertion of said 
leases in Schedule B of the Policy of Title Insurance. 

6 .  Disclosure of the nature of the interest of KATHERINE AGNES DEAFUNG, as evidenced by 
Deed of Distribution, recorded August 27, 1981 in Docket 15477, Page 291, and proper 
divesting of said interest. 
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8. 

9. 

10. 

c 

REQUIREMENTS 

Coinrni tment No. 201-800- 1255409 

Record Quit Claim Deed from GARY F. CRISP AND BARBARA A. CRISP, husband and wife 
to MICHAEL I. SICHI, a single man. 

(ATfects Parcel Nos. 5 and 10) 

(To correct certain discrepancies in the legal description in Deed recorded November 6, 1985 
and 85-528852, of Official Records) 

Proper showing that SEP 11, a California corporation has been duly incorporated under the laws 
of the State of California and is now in good standing and authorized to transact business in said 
State. 

Furnish a certified copy of a resolution by the Board of Directors of SEP 11, a California 
corporation, attested to by its secretary, authorizing this transaction and naming the officers 
authorized to execute the instruments necessary to complete this transaction. 

Record Warranty Deed from MICHAEL I. SICHI, an unmarried man to SEP 11, a California 
corporation. 

Record Deed of Trust shown as Item 4, Schedule A. 

NOTE: If FIRST AMERICAN TITLE is named as Trustee under the Deed of Trust, the correct 
name and address is: 

FIRST AMERICAN TITLE INSURANCE COMPANY, a California corporation 
P.O. Box 2922 

Phoenix, AZ 85062 

NOTE: In connection with Arizona Revised Statutes 11-480, as of January 1, 1991, the County 
Recorder may not accept documents for recording that do not comply with the following: 

(a) Print must be ten-point type or larger 

(b) Margins of at least one-half inch along the left and right sides, one-half inch across the 
bottom and at least two inches on top for recording and return address information. 

Each instrument shall be no larger than 8-1/2 inches in width and 14 inches in length. (c’) 

- I -  Continued . . . . 



c . .  
REQUIREMENTS 

Commitment No. 201-800-1255409 

@12. Return to title department for final recheck before recording. 

End of Requirements 

NOTE: 

"The Company expressly disclaims any liability resulting from date field related computer 
processing errors, including without limitation, "Year 2000" errors, of third parties upon whom 
the Company depends in processing information necessary to act as the settlement agent and/or 
insure the transaction. This Note is for information purposes only; it will not be carried over 
into any title policy and will not be construed in any way to modify or limit any policy which 
is issued pursuant to this Commitment. " 
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. .. 

j r  (In r c t l o n  and b y  u n a n i n o u s  v o t e  t h e  f o l l o w i n 9  r e s o l u t i o n  

: . ? S L C  ! ah.! * I  lo l l t rd :  

'L'3rP.ZG, on  t h e  1 9 t h  d a y  of IJovember, 1959, t h e  C o u n t y  Highway 

! I ,  - rr  "r i : lcci  t5iI-k t h e  Uoard of S u p e r v i s o r s  of  h!aricopa C o u n t y ,  A r i z o n a ,  
. , . . A .  c.. or : r a y i n l ;  thc.  Board to e s t a b l i s h ,  open and d e c l a r e  a s  a C o u n t y  

1 . . . r . ~ y  t h c  f o l l o w i n r ;  d e s c r i b e d  l i n e s ,  t o - w i t :  

/I  roadway 13C f e e t  i n  w i d t h  b e i n o  6 5  f e e t  02 e i t h e r  s i d e  of 
th.e f o l l o w j n g  d e r c r i h e d  c e n t e r l i n e s :  B e y i n n i n g  a t  t h e  
.c~rtncas:. c o r n e r  of S e c t i o n  10, TlS, R5W; t h e n c e  W e s t e r l y  

s l o n n  t h e  K o r t t ,  l i n e  of s a i d  S e c t i o n  18 and a l o n g  t h e  N o r t h  
lincs of  S e c t i o n ;  13, 14, 15, 16, 17 and 18, TlS, R6W, 
S e c t i o n s  13, 1 4 ,  15, 1 6 ,  17, and 18, TlS, R7W, t o  t n e  Xtf 
cor i :e r  of s a i d  S e c t i o n  18, TlS, RM; t h e n c e  N o r t h e r l y  a l o n c  
t - e  E a s t  l i n e s  of S e c t i o n s  1 2  and I ,  TIS, R8W t o  t h e  NE 
c o r n e r  of s a i d  S e c t i o n  1; t h e n c e  W e s t e r l y  a l o n g  t h e  N o r t h  
l i n e s  o f  S e c t i o n s  1, 2,  3, 4 5 and 6, TlS, R8W; and Sec t ions  
1, ?! 3, 4 ,  5 and 6, T!S, R W ,  t o  t h e  NW c o r n e r  of s a i d  
S e c t i o n  6, TlS, R9W. 
. i l c o  b e g i n n i n g  a t  t h e  S E  c o m e r  of  S e c t i o n  34, T I N ,  39W; 
t n e n c e  P .or t t . e r ly  a l o n g  t h e  F a s t  i i n e s  o f  S e c t i o n s  2 4 ,  27, 
22,  15, 10 and  3, TlE; ,  R9W, and S e c t i o n s  34, 27, 22, 15, 
li! and 3, T2N, R9W, t o  t h e  i n t e r s e c t i o n  of  t h e  Hassayampa- 
S;lo;ne liighway. 
Also h e s i n n i n g  a t  t h e  S o u t h e a s t  c o r n e r  of S e c t i o n  3 5 ,  T214, 
R W ;  t h e n c e  W e s t e r l y  a l o n g  t h e  S o u t h  l i n e  of  T2N, R8W a n d  
T Z G ,  89w, t o  t h e  SW c o r n e r  of S e c t i o n  31, T2N, R9W. 
A l s o  b e g i n n i n g  a t  t h e  NE c o r n e r  3 f  S e c t i o n  26, T2N, R7W; 
t h e n c e  S o u t h e r l y  a l o n g  t h e  E s s t  l i n e s  of  S e c t i o n  26 and 
35, 5214, R?Vl and  S e c t i o n  2 ,  TlN, R7W t o  t h e  i n t e r s e c t i o n  
of t h e  t iassayampa-Salone  Highway a s  shown i n  Book 1 2  of 
qond Maps, P a g e  82. 
A l s o  b e g i n n i n g  a t  t h e  NE c o r n e r  o f  S e c t i o n  3C, T2N, R7W; 
t h e n c e  E a s t e r l y  a l o n g  t h e  N o r t h  l i n ? s  of  S e c t i o r r s  29, 28, 
27, 76 and 25, T2N, R7W, a n d  S e c t i o n s  3 G ,  29, 28, 27, 26 
and 3?, T2i4, R6VI, t o  t h e  NE c o r n e r  of s a i d  S e c t i o n  25, 
T21.1, 36;". 
Also, f o r  roadway p u r p o s e s ,  t h e  West  65 f e e t  o f  S e c t i o n  
19, T3N, ii2Vi of t h e  G i l a  a n d  S a l t  R i v e r  Base  and M e r i d i a n ,  

a nd 

WIIERES, t h e  d a y  and  h o u r  s e t  b y  t h e  Board f o r  a p u b l i c  h e a r i n g  

on s a i d  p e t i t i o n  h a s  a r r i v e d ,  and  n o t i c e  of s a i d  h e a r i n g  h a 5  b e e n  c i v e n  

t o  t h e  p u b l i c  by  a d v e r t i s i n g  o n c e  a week f o r  Lwo c o n s e c u k i v e  weeks  i n  

tr .c Ar izona  : ' leekly G a z e t t e ;  and 

:'I1EREAS, no o b j e c t i o n s  t o  t h e  e s t a b l i s h m e n t ,  c p e n i n g  and d e c l a r a -  

t i o n  of s a i d  h ighway h a v e  b e e n  f i l e d ;  a n d  
* . , I  -- J . I . d i A S ,  t h c  Uoard b e l i e v e s  t h a t  t h e  g r a n t i n g  of s a i d  p e t i t i o n  

e s t a b l i s h m e n t ,  o p e n i n g  and d e c l a r a t i o n  nf t h e  h ighway,  a s  p r a y e d  

sn7jil ! l c t j t i o n ,  a r c  f o r  t h e  b e s t  i n t e r e s t s  of Mar icopa  i o u ~ t y ,  3nd  

f:!ivmy i s  a ! . u S l i c  n e c e s s i t y :  h'o:'j, THEREFORE, 
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CRAW OF RIGHT OF WAY_ 

I l 7 Z S O  
GARY F ,  and BARBARA A .  CRISP, MICHAEZ r.,id SHARON S I C H I ,  BILL E. and MARY REESE. 

( h e r e i n a f t e r  i e f e r r e d  to a s  "Grantors") f o r  and i n  cons idera t ion  of the Bum of Ten 
Dollars and o t h e r  good and valuable  c o a s i d e r a t i o n s  paid by ARIZO:IA PUBLIC SERVICE 
COPIPANY, a corpora t ion  organized a n d  e x i s t i n g  under  and by vi r tue  of t h e  law of t h e  
S t a t e  of Arizona,  act ing i n  its own behal f  as a P a r t i c i p a n t  i o  Arizona Nuclmnr POwDr 
P r o j e c t  and P? P ~ P ?  f c r  -11 = : k t  F u r r i c i p a n c s  i n  Arizona Nuclear Parer Project ,  
to-vit: Salt River Project Agrirttl ttirnl Twprt-w!magt 2nd Pcwer District, 'in e.pricu1- 
t u r a l  improvement d i s t r i c t  organized and e x i s t i n g  under and by v i r tue  o f  t h e  l a v s  of 
c'ne S t a t e  of Arizona. .iucson Gas & E l e c t r i c  Company, a corporat ton organized and ex- 
i s t i n g  under and by vir tue or' the lawa of t h e  S t a t e  of Arizona, Public S e r v i c e  Company 
of  New Mexico. a corporation organlzed and e x i s t i n g  under  and by v i r tue  of the  l a w s  
of t h e  S t a t e  of  Nev Mexico, and El Paso E l e c t r i c  Company, a corporation organized 
and e x i s t i n g  under and by v i r t u e  of the laws of t h e  S t a t e  of Texas ( a l l  such P a r t i c i -  

as "Grantees") which the receipt  of s a i d  c o n s i d e r a t i o n s  i s  hereby acknowledged, do 
hereby g r a n t  and convey unto the Grantees ,  t h e i r  successorB and assigns,  a r i g h t  of 
way easement f l f t y  (50 )  f e e t  i n  width,  i n ,  upon, over and acro88 the l a n d s  h e r e i n a f t z r  
descr ibed ,  to erec t ,  ccnstruct, r e c o n s t r u c t ,  r e p l a c e ,  r e p a i r ,  maintain a n d  o p e a t e  8 
r a i l r o a d  s p u r  l i n e  for any and a l l  uses f o r  which such a f a c i l i t y  may be used and a l l  
the necessary  appliances, f i x t u r e s  and appurtenances f o r  uee  in connection therewith, 
and to e r e c t ,  construct ,  reconstruct ,  r e p l a c e ,  r e p a i r ,  malntain and use  a l i n e  or 
l i n e s  of p o l e s  or s t e e l  towers and wires or cables, suspended thereon and supported 
thereby,  and underground conduits, c a b l e s ,  v a u l t s  and manholes, €or the t ransmissfon 
and d i s t r i b u t i o n  of e l e c t r i c i t y ,  and f o r  a l l  o t h e r  purposes  connected therewith,  a i d  
f o r  te lephone,  s igna l  and communicatfon purposes ,  i n c l u d i n g  guys, snchorege, crodsarms, 
braces  and all other  appliances and f ixt iwes  f o r  uoc In conr.action therewl th ,  a-id a l s o  
For pipelines for any and a l l  purposes, toge ther  w i t h  t h e i r  neceeeary f i x t u r e s  and 
appurtenances,  at such locations and e l e v a t i o n s ,  ripon, a long .  over and under  the here- 
i n a f t e r  d e s c r i b e d  r ight  of way a s  Grantees  may now o r  h e r e a f t e r  deem convenient or 
necessary from t ine  t o  t i m e ,  toge ther  w i t h  t h e  r i g h t  of i n g r e s s  thereto and egress  
therefrom, to and along said r igh t  of way. Grantees  are hereby authorized t o  permit 
t h e  at tachment  of wires. cables and f a c i l i t i e s  of o t h e r s  t o  the poles, towers or 
s t r u c t u r e s  maintained by I t  pursuant t o  t h i s  easement. 

----.. :r.ciu;ioa irrizuoa ?utiic S e r v i c e  Company, h e r e i n a f t e r  c o l l e c t i v e l y  r e f e r r e d  t o  

The l a n d s  through and across  which t h i s  r i g h t  of way easenrent i s  granted  are 
s i t u a t e d  1.1 t h e  County of NARICOPA. S t u t r  ol Arizona,  and are p a r t i c u l a r l y  described as: 

The Nest Half (%) of Section FiEteen (15). Township One (1) South, Range Cix 
(6) West OP the Gila 6 S a l t  River Base 6 Mrr34fan; V X r F P r  rho F?p+ U-!f !P!> 
of t h e  Northeast Quarter (NEk) of t h e  Northwest Warter  (Wk). 

r i g h t  of V a j  easemcnc i n  m e  aIOreSnld lands  I s  mute p a r t i c u l a r l y  described 
a s  follows: 

The Nest f i f t y  ( 5 0 )  f e e t  of t h c  Eas t  f i f t y - o n e  (51) f e e t  of the  above described 

proper ty  EXUEYI' the Fas t  Half (E%) of t h e  Nor theas t  Quar te r  (NE$) of the  North- 

w:it {Nartcr  (WL). 

Tic Grantors  reaerve the rfzht to z o n s t r u c t .  o p e r a t e ,  maintain and o t t a e h  to t h e  
Crante..R' nniir 
cost t u  t h e  Grantees, with the  understanding t h a t  a l l  s u c h  attnchmcnts or use s h a l l  not 
In any way h i n d e r ,  obstrurL, c u r t a i l  or limit t h e  u s e  of Grantees' spur l l n c .  

tho'? -*- y ~ d r  l i n c ~ :  :;&: ;" L,,CC& ~ U V C L I  i i i  &n number, and a t  no 

Crnntnrs  s h a l l  not erect  or c o n s t r u c t  or p c n n i t  to crcctcd or constructed 8lly 
fences ,  bul&lS?@-u oftirb-atructuros, p l a n t  any trCPm nr d r i l l  nny w e l l ,  ItithCn t h e  
1fuilta.iif snjci rirht of wry. 

Grantees s h n l l  have t h e  r igh t  t o  t r i m , . c u t  and c l e a r  owoy t rees  or  b r u s h  vhenever 
in t h e i r  j u d e r e n t  t h e  snmc shnl l  hc necessary for t h e  convenient  and sa fe  exerc ise  of the 
r i g h t s  hereby %ranted. 

Grantees arc permitted to . r c u p y  such ndditfonu! v i d t h ,  ai: to exceed f i f t y  (50) 
f e e t ,  as may be neceaaary for  chc conet r t lc t jon  ot t h e  railrood s p u r  line. 
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In t h e  e v e n t  the  Grantee6 Permanently abandon said right of way, a l l  Grantees‘ 
r i E h t s  Iierennder s h a l l  c e a s e ,  cxcept  for the r i s h t  to remove any and a l l  property 
placed upon s a i d  r i g h t  of way w i t h i n  a reasonal~lc  t ime  subsequent t o  such abandonment. 

The provisions hereof  s h a l l  b e  b i n d i n g  upon the partiee hereto  and t h e i r  reRper t fvm 
h e i  ra: P Y ? C % C ? ~ Z ~ ’  -2=ir.l6Lraiore,  S U C C Q ~ ~ O ~ ~  and assigns. 

1N WITNESS WHEREOF, t h e  Grantors have  Executed t h i s  instrument the lg .lay of 

+-* 1975. 

rnkV&%i- 
011 pair 1327-!aa? 

Witness my ban3 an1 oKicial 
seal Ihe day and year a,oreutJ. 
STLm cj;.zll.Vrz 

STATE OF ARIZONA ) 

COUNTY OF MARICOPA ) 

This instrument  was acknowledged before me this /= day of &,y , 1975, 

-- -- 
WITNESS my hand and off icfal  seal the day and year i n  t h i s  c e r t i f i c a t e  above written. 

Comission Expires: 

I 

0 

, 
, 



The undersigned, ARIZOlOA PUBLIC SERVICE COXPAIRY, 
a corporation organize6 and existing under and bp virtue 
of the laws of the State of Arizona ('Assignorg)r individ- 
ual ly  and a8 agent for Salt River Project AgriCUltUtal 
Improvement and Power District, Southern California EdiSOn 
Company, Public Service Company of mew MeXiCO, and El Peso 
Electric Company, as participant. in the Arizona Nuclear 
Power Project, for valuable consideration, the receipt of 
which i s  hereby acknoorledged, does hereby UnCOnditiOD8llY 
s e l l ,  assign, set-over, convey and.trensfer unto TITLE WSA 
CORPANZ OF ARIZONA (formerly known as USLife Title Company 
of Ariz0n8)~ an Arizona corporation, as Trustee under its 
Trust 140. 530 ("Assignee"), ita successors and BBsLgna, 
ell of Assignor's right, title end interest in, to end 
under those certain easements, rights of way and grants 
described on EXHIBIT *A^ attached hereto and maBe a part 
hereof: but excluding from such assignment any improve- 
ments, fixtures or personal property located in, on or 
under the real property subject to such easements, rights 
of way ana grants, including, without limitation, the 
pipeline constructed thereon for the tteasgort of waste 
water ef f luent . 

This assignment is made and accepted without 
covenant o f  warranty, express or implied. 

Purauent to A.1t.8. S 33-404. the names an6 
addresses of the beneficiaries of Assignee are disclosed 
on EXHIBIT attached hereto end made a part hereof. 

DATED thin -day of &9.?+., 1988. 

ARIZONA PUBLIC S E R V I a  
C0a8bNYI a corporation 
organized and existing under 
and by virtue of the laws Of 
the Btate of Arizona 

I 

. 
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STATE OF ARIZONA 

County of Maricops 

on t h i e  L U M e y  

9 0  085360 

of Atisone pubiic Betvice Company, a 
corporation organized and e x i s t i n g  under and by v i r tue  of 
t h e  laws of the State o f  Asizona, en8 that  he  88 such 
o f f i c e r  being authorized BO to do, executed the foregoing 
instrument t o r  the purpose t h e r e i n  contained, by signing 
t h e  name of the  corporation by himself a8 such officer. 

In  witness  whereof, I have hereunto set my hand 
and official s e a l .  

My Commission Expires: 
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EXHIBIT *A* 90 085360 

'1. Right o f  Way Easement, d a t e 8  Msrak 20, 1979, 
etaoutad by Joaephfne Blanche Coolidge, as qrsntor, in 
ravor of Atirrona Publio Barvice Company, an Arisons cotpo- 
ration, 81 gran tee ,  reoorded on April 26, 1379,  i n  Wcket 
13594, pspes 109-110, records of Maticop8 County, Arizona. 

2. Easement Deed, dated January 2, 1979.  exe- 
cuted by t h e  Buckeye I r r i g a t i o n  Company, an Arizona corpo- 
r e t i o a ,  and t h e  Buckeye Water Conservation and Drainage 
District, a municipel corporation, as g r a n t o r s ,  i n  favor 
of Arizona P u b l i c  Service Company, an Arisona corporation, 
ac t ing  for i t s e l f  ana a8 Agent f o r  a l l  other par t i c ipan t8  
i n  Palo Verde nuc lea r  Generating S t a t i o n ,  ana its agents 
and r ep resen ta t ives ,  a8  grantee,  recorded on January 1 5 ,  
1979, in Docket 13382, page 816, r eco rds  o f  Mericopa 
County, Arizona. 

3. P i p e l i n e  Easement, dated October 30, 1980, 
executed by and between Maricopa County, a p o l i t i c a l  sub- 
Bivision of the County o f  Maricopa, S t a t e  of ASiBOna, a8 
grantor ,  am¶ Arizons P u b l i c  Service Company, an Arizona 
corporat ion,  BL) pren tee ,  recorded on January 2 9 ,  1981, in 
Docket 149928 page8 4-7, records of Mericopa County, 
AKi ZQnEI. 

4.  Grant of R i g h t  of Way, da ted  May 1 8 ,  1976, 
executed by Clarence A. DBMeree, a s  g ran to r .  i n  f avor  of 
Arizona Pub l i c  Service, a corporation organized and e x i a t -  
in0 under and by v i r t u e  of the laws of  the S t a t e  of  
AtieOns, a c t i n g  i n  its own behalf and a s  a P a r t i c i p a n t  in 
Arizona Auclear Power P r o j e c t  an8 a s  agent for e l l  o t h e r  
P a r t i c i p e n t a  in Arirona Nuclear Power Project, recorded on 
May 26. 1 9 7 6 ,  in Docket 1 1 6 9 2 .  pages 262-263, recor8s of 
Maricopa County. Arizona. 

3. Orant o f  Right  of Ooey, dat& May 19. 1976, 
executed by Jesse M. bearing an8 Katherine A. Dearing, a8 
gran to r ,  i n  . fevor  of Arizona Public S e r v i c e  Company, a 
corpora t ion  orgbnieed an8 e x i s t i n g  unaer and by v i r t u e  of 
the laws o f  t h e  S t a t e  of Arizona, ac t ing  i n  its own behalf 
ana as s P a r t i c i p a n t  i n  Arizona l u c l e e r  Power P r o j e c t  ana 
as spent  for a l l  other Pa r t i c ipan ta  in Arizona nuc lea r  
Power Pro jec t ,  recorded on May 26, 1976, in Docket 11692, 
pages 264-265, recorda of Mericopa County, Arizona. 
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9 0  085360 
$- 6 .  Want of Right ot Way, executed by Gary P. 

Criep, Barbara A. Crisp ,  Michael S ich iO BharOn Sichi0 
B i l l  E. RBBSB, and Mary Reese. as grantors, in favor of 
Arieons Public sesvice Company, a oorporetion otganiaed 
ant¶ existing under and by v irtue  of the lews of the State 
of Ariaona, acting in its own behalf a d  as a Participant 
in Aritona Nuclear Power Project and 8% agent for 611 
other Part ic ipants  i n  ~ r i e o n e  tJuclear Power Project ,  
recordeud on Way 27 ,  1971# i n  Docket: 11174. pagee 
1327-1328, recorBs of UaricOQs County, Arizona 

. 7 .  Deed, dated October 26, 1977, executed bY 
Southern Pacif fc Transportstion Company a Delaware cotpo- 
retion, as  grantor, end Arizona Public Service Company, a 
corporation, be granteer recordea on April 17, 1978, in 
Docket 12843. pages 1284-1291, records of Mericopa County, 
Arizona. 
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SO 085360 
6. Grant of Right of Way, executed by Gary F. 

Crisp, Barbara A. Crisp, Michael Sich i ,  Sharon Biohi ,  
B i l l  E. Reeie, end Warp Reerie, a6 grantorb, in favor of 
Arirsone Publio Service Com anyI a corporation organhed 
and e x i s t i n g  under and by vfrtue  o f  the  law8 of the  Sta te  
o f  Atieonb, a c t i n g  i n  i t s  own behalf  and as e Part i c ipant  
i n  Arizona Nuclear Power Project en8 8s agent f o r  all 
other  Part ic ipants  in Arkone Muclear Power Projeuf, 
recorded on May 27 ,  1975, i n  Docket 111748 pages 
1327-1328, records of NRricopa County, Arizona, 

*. 7. Deed, dated October 26, 1977, executed by 
Southern Pacific Transportation Company, a Delaware corpo- 
Z R t i O l l ,  a8 grantor, and Arizona P u b l l c  Service Company, a 
corporationr %a grantee, recorded on A p r i l  17# 1 9 3 .  i n  
Docket 12813, pages 1284-1291, recorda of Wericopa County, 
AKiZOn8. 
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I . .  BXBIBIT "B" 

t ,. 

Clrironm Public Bsrvics Company 

PhoentXr Aritona 85036 

E1 paso ESeotrlc company 
P. 0. aor 082 

P. 0 .  Bot 21666 

E1 P880, TWS6 79960 

Public Srtvioe Company of New Mexico 
Alvrrodo 8gusre 
Albuquerque, M e w  Mexico 87158 

Southern California Edlson Company 
P. 0. Box 800 
Rosemeab, Cal i fornia  91770 

Sal t  River Project A g r i c u l t u r a l  

0. 0. Box 1980 
Phoenix. Arizona 85001 

Improvement and Power D i s t r i c t  

Department of Water end Power of 
The c i t y  of Los Angelas, a department 
orpanired 8nb e x i s t i n g  under the 
charter of t h e  City of Lo6 Angeles, 
a municipal corporation o f  the S t a t e  
of Cal i forn ia ,  

111 a o r t b  Hope Street, 
Loa Angeles. California  90012 
Attention: Asst. General Mgr - Power 
The F i r s t  Netional Bank o f  BOStOn, 

as Owner Trustee under the T r u s t  
Agreement, dated as of Ju ly  31. 1986  
( t h e  'Chase (1) Tru8t Agreement 
[ P N ~  Unit 11') with  Palo Verde 
3-PUM August 50 Corporation, a Delaware 
corporation, as nuccessor benef i c i a r y  
to Chase Manhattan Realty Lsasing 
Corporation, One Chase Manhattan 
Plaz8. Sew York, New York 10081, 
A t  ten t  ion: 
LIE beneficisry 

100 Federal Street 
Boston, l a s s e c h u s e t t s  02110 

The P i r e t  Dst ionsl  Benk of Boston, 
as Owner Trustee under the Trust 
Agreement, dated as of December l b r  
1985 ( the  -Burnham ( I )  T r u s t  
Agreement [PNM Unit 1)') with Burnham 
Leasing Corporation, a New York 
corporation, mo Broadway, 6 t h  Flr,  
Dew York, Hew York 100041 
Attention: Mr. Phil  Otarof f , 
as beneficiary 

100 Fe'edersl S t r e e t  
BoBtbn, HaBB8ChUSett8 02110 

The Pirst National Bbnk of Boston, 
a6 Owner Trustee under t h e  Trust 
hgreement, dated as o f  December 16. 
1985 ( t h e  'MIPS ( 1 )  Trust Agreement 
[PNM Unit 11.) with MF8 Leasing Corp., 
I DelaW8re corporation, One Mellon 
Bank Center, Sui te  3030. Pittsburghr 
Pennsylvania 15258? 
Attantionl President,  a8 beneficiary 

Lessing AOmi ni 8 t r 8tor , 

100 Fedsrrl  Street  
Bo6 ton, Massachusetts 02110 

v 
a7.974718 

9 0  085360 
10.1333348 

3.4% 

15.8% 

17.49% 

I 

3.7% 

.377777% 

I 

.'I55 55 6% 
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~tra ? i r m t  Ihtion.1 Bank of &ston, 
88 Owner Trustee unber the Trust 
Agrrunsntr dateti m8 o f  mccwnbor 16, 
1081 (the 'Chryrler (I) Trust Agraersent 
tPZ?M Unit 11.) with Chryeler Pinrncirl 
Corgorition. WiahiQIn aorporstion, 
Greenwich Office Park X ,  Greenwichr 
Connoa t 5 cut 0 683 6 . 
Attent iom Levarrgad Leasingr am 
knef  icirrg 

1.216667s 

100 rodoral Street 
BOUtOn, IR88BCbUSOttB 02110 

9'0 095360 

Southern Californie Public Power 

c/o Bxecutive Director 
Room 1149 
LOU Angeles Department of water and Power 
111 North Hope Street 
Los Angeles, California 90012 

Authority d/b/a louthern Cali fornia 
Public Power Authority I)SBOC$btiOn 

The Pir8t  R8tiOnsl Bank O f  Boston, 
a s  Owner Trustee under the Trust 
Agreement, dated as of August 1. 
1986 (the 'Chrysler (XI) Trust 
Agreement [El Paso Unit 23') with 
Chrysler Financial Corporation, a 
Michigan corpo rat ion , Greenwi ch 
off ice Park 1. Greenwich, Connecticut 
06836, Attention: Leasing an8 Invest- 
ment SerViCe8, as beneficiary 

100 Federal Street 
Boston, Massachusetts 02110 

The First loational Bank of Boston, 
as Owner Trustee under t h e  Trust 
Agreement, dated as of August 1, 1986 
(the -Burnham (11) Trust Agreement 
[El Paso Unit 21.) with Burnham 
Leasing Corporation, a new York 
corporation, 60 Broad Street, 
taw York. Hew York 10004, 
Attention: Chief P3nancia1 Officer, 
as benef icirry 

I00 Federal Street 
Boston. Wassachusetts 02110 

The First Rational Bank of Boston, 
88 Owner Trustee under the Trust 
Agreement, dated 8s of  August 12, 1986 
(the "Burnbarn ( 1 x 1 )  Trust Agreement 
[PIP14 Unit 21') with Burnham Leasing 
Corporstion, 8 B w  York corporation, 
Two BtOadW8y, 6th Plr, New York, 
New Pork 10004, 
Attention: t4r. P h i l  Otaroff, 
B S  benef icisry 

loo Feeera1 Street 
Boston. Massschusetts 02110 

The First N8tiOn8l B8nk Of Boston, 
as Owner Trustee under the Trust 
Agreement, dated as of August 12, 1986 
(the DBeneficJal Trust Agreement 
[PM3 Unit 21") with WS Leasinv Corp., 
I, belsware corporation, as succesror 
beneficiary to Benet icial Lessing 
Groupr Ina.r One Hellon Bank Center, 
Buito 3030,  Pittsburgh, Rennlrylvanir, 
1SaS8, Attention: Prositlent, 8 U  
benofioirry 

100 ?.6errl Btr-t  
8OBtOnr X@B.WhUr@ttr 02210 

5.91% 

I 

.e49sszt  

I 

.9652 96% 

.7555556% 

.3777770% 



2 Tbe First National Bank of Boston. 
3 08 m e t  TnEtei under tbe Trust 

Agrrorl~ent. &stet3 as of August 12, 1986 

8"~~1awiro Corporation, One mlxon 
Bank Center, Suits 3030, Pittsburgh, 
Psaarylvsnir 15258, 

thm "lW8 (11) TrU8t Agreement L Unit 21') With "8 LbEBinQ COrp,, 

I Attention: Prerident, e8 beneficiary 
a 

I 100 Poderr1 Strost 
! BOrkOn. #0#SaCbuBettB 02110 

The rirrt Nation81 Bank of Boston, 
81 m e r  Trustee under the Trust 
Agroe~mnt, d8ted 0B O f  August 12, 1986 
(the =WX Trust Agreement 
{Prpla Unit 21') witb COX Capitel, Inc. ,  
a Delaware corporation, One Denn*s Way, 
Operrtions 1 Building, Hew Castle, 
Delaware 19720. 
Attention: Operations 1 Buildlng 

100 Feder81 Street 
Bodton, Massachusetts 02110 
The Pitst Rational Bank of Boston, 

as owner Trustee under the Trust 
Agr08mBntr dated a8 of August 1, 1986 
(the 'Commercial (I) Trust Agreement 
It1 PESO Unit 21.) with commercial 
Federal Investment Corporation, a 
Babrsski corporation, 1300 Commercial 
Federal T m r ,  2120 South 72nd Street, 
Omaha, Bebraska 68124, 
Attention: Hr. Jeff Beinbridge. es 
beneficiary 

1 0 0  Federal Street 
BOltOO, H~BS~ChUSettS O Z 1 1 O  

[ - -  

1 

The First Rational Bank of Boston, 
as Owner Trustee under the Trust 
Agreement. dated as of December 15, 
1986 (the 'Chase (XI) Trust Agreement 
[PBX Unit 11') with palo Verde 1-Pm 
December 75 Corporation. a Delaware 
corporation, as BUCCBSSO~ beneficiary 
to Cba8e Manhattan Realty Leasing 
Corporation. One Chase Manhatten Plaza. 
mew Pork, New York 10081. Attention: 
Leas ing Adminis t r 8 tor , as beneficiary 

300 Federal EItreet 
808tonr WES88Chusetts 02110 

The Olrst Bational Bank of Boston, 
a8 Owabt Trustee under the Trust 
Agreement, dated an of  December 15. 
3986 (the =Chase (1x1) Trust  
Agreement CPIJM Unit 21') with W2-PNH 
December 35 Corporetion, a Delaware 
corporation, as ~ucces~or beneficiary 
to Cbsse Manhattan Realty Leasing 
Corporation, One Chsse Manhattan Plaza, 
lew York, new Y o r k .  10081 Attention: 
Le8ehg Adminlettator, as beneficiary 

100 Federal Street, 
808tOn. W8B68ChU6t3ttEJ 02110 

The First Rational Bank of Boston, 
a8 Owner Trustee under the Trust 

- Agreement, dated as of December 1, 
1986 (the 'Commercial (If) Trust 
Agreement [Bl Paso Unit 21') with 
CoMnerciol Federal Investment 
Corporation, 8 lebraska corporation, 
1300 Commercial Feberal ToHerr 
2120 Bouth 72nd Street, Omaha, 
ff rbr8rk8 68124, 
Attentiom I r e  Oeff Beinbrldpe, a8 
bonef i o i  B ry 

300 F O d O t B l  Stroot 
Booton, ~BSBBOhUB@ttO 02120 

- 
.4533333% 

90 085360 

,79333331 

.513556\ 

.566667% 

.2 644 4 4  4 

.666007% 
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. .  
 be First Hation.1 Benk of Boston, 
81 owner Truetee under the Trust 
I066 (tha *A1eXJadrr rrutt Agteamant 
(El P.80 Unit  31L) with Alaxanbor 
~amiltoa L i t s  lnsutrnae comp~ny of 
k ~ r i o a ,  I Wlchigrn oorporrtion, 
93045 IrmAlton Bouloverd, rarmington 

I wilier wiohigon m o i ~ ,  
Attention: nt. Biahitd Earn, Qenerrl 
C O U ~ ~ O ~ ~  a8 benaficiaty 

l oo  Iledet.1 Btroet 
80ston, Wsrmrohurattr 02110 

AgtOBmdnt. dated 88 Of AUgUtt 1, 4 -* * *  ' 

i 

I 

! 

L- 
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The tirrt Brtionrl Bmk o f  Boston, 
a8 Ownos Trulrtee under the Trust 

( the .Pehtine Trullt Agreement 
l E l  PISO Unit 2 J m )  with Palatine Hills 
tealring, fnc., a Delaware corporation, 
1415 South Boselle Road, Palatine, 
fllinoirr 60067, 
Attention: President, as beneficiary 

100 Federal Street 
Boston, Hessachuaetta 02110 

The First National Bank of Boston, 
as Owner Trucrtee under the Trust 
Agreement, dated an of August 1, 1986 
(the 'Energy Trust Agreement 
[El Paso Unit 31') with Energy 
Investments Inc., a Missouti 
corporation, P.O. Box 13287, 
Kansas City, Missouri 64199-3287, 
Attention: Mr. Richard C. Green, Jr., 
as beneflcisry 

100 Federal Street. 
Boston, Massachusetts 02110 

The First Nation81 Benk of Boston, 
as Owner Trustee  under the Trust 
AgreementI dated a 8  of August 32. 1986 
(the 'First Chicago Trust Agreement 
tPNM Unit 21.) with Palo  Verde Leasing 
Corpore t ion, a Delaware corporet ion, 
88 succe8sor beneficiary to First 
Chicego Lease Holdings, Inc., 
Suite 0502, One Firs t  Natjonal Plaza, 
Chicago, Illinois 60670, 
Attention; PresidentI as beneficiary 

100 Federal street 
Boston, Uassachusetts 02110 

Agreement, dated 88 Of AUgllSt 1, 1986 

A w  
Chr 
.M 
O f f  
068 
t no 

100 P 
BO8 to 

.rst lstlonal Bsnk of Boston, 
h e r  Trustee under the 'trust 
jernent, dated as of December 1, 
i (the LChrysler ( f f I )  Trust 
)emento [ E l  Paso Unit 21) with 
rsler Pinancial Corporation, 
.chigaa corporation, Greenwich 
,ce Park I ,  Oreenwich, Connecticut 
16, Attention: Leasing and 
irtrPent services, a8 beneficsary 
tdersl Street 
I, ldsssechusetts 02110 

. The Fitst lortionel Bank of Boston, 
a8 Owner Trustee under the Trust 
Agreement, dated a8 of December 15, 
1986 (the V h b s e  ( IV)  Trust Agreement 
IAPs Unit 21.) with PV2-APS 150 
Corporetion, e Delaware corporetton. 
BE succeisot beneficirr? to Chbre 
Maahattan Realty Leasing Corporation, 
One Chaee Uanhrttan P l e t a ,  Raw York, 
New York, 10011 Attention; Laaalng 

L Mminirtrrtor, 8 i  bonaiicirry 
zoo rodetra Btrwt 
Borton, ~B8MOhU80tkB 03130 

. 3 8 6 l f l %  

9 0  085360' 

.7722225 

,3861119 

.7555556% 

.727881% 

1.1252900% 
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Copfes of the Chase (I) Trust Agreement [Pm U n i t  
11, the Burnbam ( I )  Trust Agreement tPNM Unit 11, the MFS 
( I )  Trust Agreement [PNM Unit 11, the Chrysler ( X I  Trust 
Agreement [PNM U n i t  11, the Chrysler ( X I )  Trust Agreement 
[El Pa80 Unit 21, the Burnham (11) Trust Agreement [El 
Peso Unit 21, the Alerenf3er Trust Agreement [El Paso Unit 
21 , tbe Palatine Trust Agreemsnt [El Paso Unit 21, the 
Energy Trust Agreement [El Psso Unit 21. the First Chicago 
Trust Agreement [Pm Unit 21, t h e  Burnhem (111) Trust 
Agreement [Pm Unit P I ,  the Beneficial Trust Agreement 
(PHI4 Unit 21, the MFS (11) Trust Agreement [PNM Unit Z l r  
the CGI Trust Agreement IPMd Unit 218 the Commercial < I )  
Trust Agreement [El Paso Unit 21. the Chase (11) Trust  
Agreement [Pm Unit 1 l r  t h e  Chase (111) Trust Agreement 
[PW Unit 21, the Commercial ( 3 1 )  Trust Agreement fSl Peso 
Unit 2J, tbe Chrysler (111) Trust Agreement (El Paso 
Unit 21, sad the Cbase (IV) Trust Agreement [APS Unit 21 
are avai lable  for inspection at the offices of T i t l e  USA 
Company of Arizonar 3030 north Central, Phoenix, Arizona. 
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E X H I B i T  “ A ”  

DESCIUpTION 9 
The E a s t  h a l f  l 1 / 2 :  of t h e  S o u t h e a s t  q u a r t e r  ( 1 / 4 )  of  t h e  Norths;est  q u a r -  
t e r  (1/4) ; and tf,e F z s t  ha l f  (1,’2) of t h e  r lor thwest  q u a r t e r  (1/4) of t h e  
Sou theas t  quarter  (1/4) of +Le N o r t h e a s t  q u a r t e r  (1/4) of S e c t i o n  F i f t e e n  
(15), Tmmship One (1) S o u t h ,  :ar,ge S i x  (E j  West of t h e  G i l a  and S a l t  R i -  
v o r  Base and Merid ian ,  of K a r i c o p a  C o u n : y ,  Arizona:  

EXCEPTI1IC and Resery inq  therofro- ? ~ c n - e x c l ~ ~ r i . ~ e  ? z c c ~ c n t  :?.? : ~ ~ ~ . t - c ~ - ~ ~ ~ ; ~  
f o x  road,  r a i l r o a d  and u t i l i t y  Fur?oses ,  w e r ,  upon, and a lonc  t h e  iollow- 
~ n c  descr ibed  p z r c e l s  of larid: 

( 2 )  

of t h e  Southeas t  q u a r t e r  
t e e n  ii5), T w n s h i p  one ‘ 1 )  South, &que S i x  (6 )  West 3 5  t h c  G i i a  and S o l t  
Di. .n-  E--- - 

(5) 
0: t h e  S o u t h e a s t  q u a r t e r  (1 /4 )  of t h e  Northwest  q u a r t e r  (l,’.?) ?f  Sec t ioz l  F i f -  
t e e n  (15), Tcxnshi?  m e  f l )  c z ~ t t h ,  Ranoe a i x  ( 6 )  West of tire G i l a  snf .;a;t 
River  Base and Meri+lL-, f i a r i c o p a  Ccunty,  Arizona. 

(c) 
te: ( 1 / 4 )  of the ::or*&went q u a r t e r  (1/4? of S e c t i c n  F i f t e e n  ( 1 5 > ,  :ow;:ship 
fxie i i j  South, &.:e S i x  ( 6 )  West of t h e  Gila and S a l t  River  Rasc  - 
d i i n ,  P.aricc,.pa C c u t y ,  A r i z o n a .  

(1; 
c _ u a r t e r  (i/S) of the : J c r t h w e s t  q u a r t e r  11/41 of Sec t ior .  ~ l f t e n n  ( 1 5 ) ,  
: o w s h i p  One (1) SOUL\, .Range Six 16) West of t h e  G i l a  and  S a l t  ?Aver 
Base an3 M c r i d i z n ,  Xar icopa  C ~ i l n t y ,  h r lzona .  

( e )  
q u a r t e r  (1/4) 3f t h e  Lor thwes t  c u s r t e r  (1/4) sf S e c t i u n  F i f t e e n  ( I f . ) ,  
T%~.~:ShiF C n s  (1) Soc:h, Range S i x  (6) West of t h e  G l l a  .and Salt ?>-:rt: 
Base and I l e r i & i a ,  Karico-cs Couqty ,  Arizona.  

(5) The l ior th  30 f e e t  of t h e  s o u t h e a s t  q u a r : c r  (i/4) of t h e  Scuthecsr: 
q u a r t e r  (1/C) of t h e  l io r thwes t  q u a r t e r  (1/4) cf S e c t i o n  Fifteen (is), 
Y c a s h i p  One (1) L o u t n ,  Rarqe ( 6 )  Wesv. of t h e  G i l a  and S a l t  P-iver Ease  
axd Merid ian ,  h r i c o p a  Cour,ty, A r i z o n a .  

( g )  
S O U g l e Z s t  q u a r t e r  (1/4) of the : :or thwest  c p a r t e r  ( 1 / 4 )  cf S e c t i o n  F i f t e e n  
(151 ,  l a m s h i p  @ne (1) S o u t h ,  Range Six ( 6 )  ‘iest of t h e  G i l a  and  S a l t  x- 
v e r  Ease and Mer id ian ,  Maricopcr C ~ u n t y ,  ~ r i z o n a .  

The l ior th  30 feet of t h e  E a s t  h a l f  (1 /2 j  of t h e  : .or; lbest c u a r t e r  (1/4) 
(1/4) of t h e  I3or’Lhb;est c u a r t e r  ( 1 / 4 )  o f  Section F i f -  

.-& a*= and Xer iZidn ,  Eiaricopa County, Ar l zona .  

The South 30 f n c t  of the E a s t  h a l t  (1/2) of t h e  Elorthwest quart.:: :l!4) 

The North 30 f e e t  of +be N o r t L w e s t  q u r ’ t e r  (l/(i) o f  t h e  S o u t k a s t  q u a r -  

The Sou th  30 f e e t  o f  ’&e S o u t h e a s t  q u a z t e r  (1 /4 )  of t h e  S o - t h c a s t  

?ne South 30 f e e t  of the : ior thi .es t  q u a r t e r  ( 1 / 4 )  of t h e  Scuther ts t  

The Hest 50 f e e t  of t h e  E a s t  51 f e e t  of the E a s t  h a l f  ( 1 / 2 )  cf the 





R E C O R D I N 0  C C O V E S l E G  9 V  Pte No. I srA1-E:  07 ARIZONA ' bll .  COLNTY OF- - f I hrrebyronify ." 

Compnmd 

Photooslowd 

ST. PAUL TI11.1. a d  lRltS1 a i l  AHIZOSA. Ih'Jc.. 
Y Tlurhx 

. - 
; -. . .  -: . -I . . . . .  -. ... ... . .  

d 

.. 



. .  - .  . 
z -  

8 

(e) The South 30 f e e t  of the Northnmt quarter t1/4) of the Southeast 
quarter (1/4) c.f t h e  Nortlmcst quarter ( 1 / 4 )  of GectJon P i f t e P n  (15), 
P ~ n s 1 1 i p  Onc (1) South,  Rang@ S I X  (6 )  West of the G i l a  and salt Nver 
h18e and Meridian, Marlcopn County, A r i z o n a .  

(€1 Tf;6 NOZU8 30 feer of the Southeast quartor (1/4) of the Southeast  
quarter ( 3 J - l )  of t h e  1:orthwcet quarter (1/4) of f k c t i o n  Fifteen ( 1 5 ) ,  
Township One (1) South, Range (6) West of Lhe G i l a  and S a l t  River Base 
and Meridlam, Msrfcopa County, Arizona. 

(g) rhe Wost 50 feet of the E m t  51 feet  of t h e  East half f1/2) of the 
sou&-ast quarter ( I / 4 )  of the Northweut quarter (1/4) of Section F i f t e e n  
(151, 'l'ovnship On0 (1) South, -90 61x (6) Hast of the Gila end 6a'lt Rf- 

VOX Base and Horidian, Maricopa C o u n t y ,  iirizona, 

a 

I 
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- .  7. - E A S E M E N T  AHD 'AGREEMENT FOR H I G H W A Y  PURPO5ES 401-43-G . 

RojcrtNo. 63500, Ksrd Road Cutoff 

9T. PAUL TITLE AND_TRLIST OF m Z W ,  N., ~LI Arizona co,'poration, a8 TN8bO 
un e I '  

tor %~l,'~mk~ntion'o:blhe bum d One Dollar aed ether imhablo conaidcratlon. recelpl ol whlch Is herely ndmowlfdged, 
2 k z d i ~  gi&d tu XAZibTi'A CCuSTY, a poiidmi NIXUVISJ~ of the S t t t c  of Akor la ,  11s rurnrssors, and aaiQu. a pwimmen; 
eerecnenl D I ~  rlphl-of.way, for Ule followfnc purport-, n m c l y :  The right to cntcr upun Ibe hereinaftor descrLbe3 iahd and 
pmdc, level, f111, drain. povo, build. InahhluLR rcpdr and rehulld a rond or highway, lnduding Incldenlal purpmes consistent 
therewith. together wilh uuch bsdm culvcrb, ramps and cuts os rr-oy be necessary, on, over, under, rind 8cross lbe ground 
embracod within thc rlghhl-oi-wry dlu;ltcd in lbe CXtunty or Mahcopn, State of Arizona. ahd decrr'ord BS follo.rs: 

-. .- 
8 0. 

, -  

. 

The North Porty(40) f e e t  of the Northwest one-qusrter(MT.t) of 
Sect ion Pif teen( lS) ,  Tovnshfp O a e < L )  Sooth, Range Six(6) West 
of the G i l a  and Sult River Base  and Merfdjen,  Maricopa County, 
Arizona. 
EXCEPI: the East Tusnty(20) acres of the RE% of hWk, 
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o+ Ootaber 5,  l)r17 ..... ...........-. .......................... ....... ...- ....... ....__.. _... , br fore mc. t h e  u n d c r s i p + k  II h'olm? Public, in annd}br said Cplrnry 

and S l a k  Petsonally opprdrrd ........ ..- .............................................................................. J. D. KUm ~ ......._..._... ..... ._ ..................................... 
ktxoum lo me IO br fbr ............. T N E  .~.. D S f i O  ar .................... - ............................ of tbr corporalion thM be rtrcutrd Ct with;* 
dwsrmmrnl, and also khoivn IO me to br the pwmo urbo rxrcuted It 

- - 2 1 -  v /  MY T ~ ! = t i = =  C:;l;;; .... 2 ...... a.1 ....... LI ......_..... 
fbat t w b  corpwdon rxrcutrj r h  ~(MI. 

1 . -  . 
NOW 'ITEREFOI'S, in considerntion U: the m c  nnd fu;-tticr concideration h r r c w t e r  set fo@h, it IS 

!l&CC& tbat thC instrment contains the cntirc a m e n ;  ,+tween the p d e s  hereto there  being no furthcr 
consJderaiInn psid thor i  berein syjcctfied, 4 < .  

THE C O u N m  03' hrtsRlCOPA AGREES: 

A. To use the abovc dcmribd hind for tl;u general welfare md bmrM of the public 

THE GRANTOIL- A G R X C :  

1. To grant an easement for the above described land to the County of fylar'copa for the general welfare nnd 
bencflt of the public. 

IN WITNESS WHERWF. said Coqmration hes caused these presenls to be signed by its duly authorized officer. 

Dated 0e;taher 5 :  I??? ST PAUL TITLE and TRUST of ARIZONA, INC.. 
N Trustcc 

STATE OF ARJZQNA 
155 .  C o u n t y  o f  Maricopa I 

': 2 

. .  

Rccommended for 
ACCEPTED: 
M 'iR1CQPA COUNTY BOAR9 OF 

-4 
I 

, 
6 1  

. . . . .  .. . 
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When recorded, re tuxn t o :  

Land Department 
ARIZONA PtTBLIC SERVICE C O M P m  
B. 0 .  BOX 53999. S t a t i o n  9370 
Phoenix, h r i zone  85072-8999 ASSIGRMNT (AS) 

ASSIGNMENT OF INTEREST IN RIGHT-OF-WAY EASEMENT6 

89 503790 
ARIZONA PUBLIC SERVICE COMPANY, an Arizona corporation 

(Assignor), €or good and va luab le  consideration, receipt of 
which is hereby acknowledged, hereby aBsigns, grants and 
conveys en undivided 76.22% interest to  BAN DIEGO GAS & 
ELECTRIC COMPANY, a C a l i f o r n i a  corporation, and an urrdivided 
12.78% i n t e r e s t  t o  IWBRIAL ~RRIGATION DXSTRICT, an i r r i g a t i o n  
d i s t r i c t  organized and ope ra t ing  under t h e  l a w s  of the Gtate o f  
California ,  in certain right-of-way easement8 c u r r e n t l y  i n  
Arizona P u b l i c  SetvicB C o m p a n y ' s  n a m e ,  together wi th  th@ 
covenants, rights and obl iga t ions  contained the re in  air 
described i n  s a i d  righG-of-way easements which a r e  del ineate& 
ih Exhibit *A,"  a t t a c h e d  h e r e t o  and made a p e r t  hereof, 

IN WIT ESS WHER OF,. s s ignor  has  executed t h i s  instrument 
on the & d a y  of &&/-/ . ., 1989. 

STATE OF ARIZONA ) 
) 8 6 .  

county o f  Maricopa) 

The fore$oing i? trument w a s  acknowledged before m e  

, a s  Manager, Larld D e p a r t m e n t  o f  ARIZONA 
PUBZIC SERVICE COMPANY, an Arizona corpozot ion,  on behslf  of 

this% day of BP./J , 1989, by John B. t s ~ s o n  

the co rpora t ion .  

.. . 

. ._ . , . .. .- ..-. '"..,'"' . .. * .  
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EXHIBIT “A” 

All documents referred to below have been recorded in MsricOpa 
County, Af ixona .  1’ 

M-2 

M-a 

M- 5 

M-SA 

M-6 

PI- 7 

M- 8 

M-9 

M-10 

W - 1 1  

M-12 

M-13 

3- 14 

M-15 

M-16 

M-17 

‘i 
I .  

1 :..... _., 

I503 7/992-995 
15776/602-603 

1519~300-303 
% 15896/1372-1374 

l5004/139 9-1401 

15079195-98 
154 3 8 f  10 63-1064 
15807/726-727 

15709/161-163 
15709/169-171 

84-532533 

84-532533 

14992127-50 
154 28/ 12 59-1354 
15776/604-605 

1634219 76-977 
1634219 78-980 

163701814-817 

16370/818-821 

15137/1190-1192 
15137/1193-1195 

83-263432 

83-263431 

83-263433 

83-263433 

83-263433 

-1- 
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M-18 

M- 19 

* .  
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The undersigned, ARIZOIQA PUBLIC SERVICE COHPAE€, 
a corporation organised and existing under and bp virtue 
of the laws of the State of Arieona (wAsaignorg), indivld- 
uslly nab as agent for Salt River Project Agricultural 
Improvement and Power District, Southern California Edison 
Company, Public Service Company o f  mew HerIcO, and B1 Pas0 
Electric Company, as participsnts in the Arizona ElUCleaf 
Power Project, for valuable Consideration, the receipt of 
which is bereby acknowledged, does hereby unconditionally 
sell. aasign, set-over. convey and.tren8fer unto TI- USA 
COXPAIW OF ARIZONA (formerly known as WBLife Title Company 
o f  Arizona). an Arirona corporation, as Trustee under i t 8  
Trust Bo. 530 ('Anaignee'). its successors and assigns, 
a l l  of Assignor'P right, title end interest In, to and 
under those certain easements, right8 of way and grants 
described on EXHIBIT "A" attached hereto and made a part 
hereof; but excluding f tom such assignment any improve- 
ments, fixtures or personal property locatetl in, on or 
under the real property subject to such sasementa, r5ghts 
of way and grants., incluaing, without limitation, the 
pipeline constructed thereon f o r  the transport of waste 
w a f e r  e€€ bent. 

This assignment in made and accepted without 
covenant of warranty, express or implied. 

Pursuant to A.R.8. S 33-404, the n8ms and 
addressee of the beneficiaries 02 Assignee are disc2oeed 
on EXHIBIT '8' attached hereto and made a part hereof. 

DATED this -day of w-, 1988. 
ARIZONA PUBLIC SERVICE 
COMPANY, a corporation 
organioed end existing under 
end by virtue of the lawe of 
the State of Arizona 

. 
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90 085360 BTATE OB ARIZOleA 

County of Maricops 
On t h i s  -day OE 1981, before  me,  

lootrry Pub1 a,  personally apperred , who acknowledged himaelf t o  be the 
of Arisona Public  s erv ice  Company, a 

corporation organised and existing under and by virtue of 
t h e  l a w s  of  the State  of Arizona# and that  he as such 
o f f i c e r  being authotixed BO to do, executed the forepoing 
instrument f o r  the purpose there in  contained, by signing 
t h e  name of the  corporation by himself a s  such o f f i c e r .  

In witness waereof, I have hereunto s e t  my hand 
and o f f i c i a l  r e e l .  

Commission Expires: a 

-2- 
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EXHf8fT "A* 90 085360 

'1. Right o f  Way Basement, dated Marab 30, 1919, 
erscuted by Josephine Blanohe coolldga, an g r a n t o r ,  i n  
favor o f  Arioona Publia Servioe Company. ab Ariaona oorpo- 
ra t ion,  a8 grantee,  recorded on April  16. 3979, i n  Docket 
13994, peses  109-110, recorda of Maticopo County, Aritona.  

2. Eaearaent Deed, dated January I ,  1979, 8x9- 
cuted by t h e  Buckeye I r r i g a t i o n  Company, an Arisone corvo- 
ra t ion,  and t h e  Buckeye Water Conservation and Drainage 
District, a municipal corporation, a s  g ran to r# ,  in favor 
of Arizona Publ ic  Bervice Company, an Arisona corporat ion,  
ec t ing  for itself and a% Agent for a11 other p a t t i c f p a n t s  
i n  Palo Verde nuclear Generating S ta t ion ,  and i t a  agent8 
and repreaentat ivea,  as grantee, recordea on January 15, 
1979,  i n  Docket 13382, page 816, records o f  Maricopa 
County, Arizona. 

3. Pipel ine Basement, dated October 30, 1980, 
executed by and between Haricopa County, a politlcel 8ub- 
d i v i s i o n  of the County of Maricopa, I te te  o f  Arisona, a8 
grantor ,  end Ariaone Public Service Company, an Arizona 
corporation, as grantee, recorded on January 29.  1981, i n  
D o c k e t  14992, pages 4-7, records of Maricopa County, 
Arizona. 

4. Grent of R i g h t  of way, dated May 18,  1976, 
executed by Clarence A. lanerue, ea grantor ,  i n  t a r o t  of 
Arizona Public service,  a corpotatfon organized an8 ax f a t -  
in9  under and by v i r t u e  of the laws o f  the B t a t e  o f  
AiiaOn(l, a c t i n g  In  its own behalf and as a P a r t i c i p a n t  i n  
Axitone aruclear Power Pro jec t  end aa agent for a l l  other 
Participants in Arizona Huclear Powez Project. recorded on 
wag 26, 1976, in Docket 11692, pruss 262-263, recorda of 
Uaricape County, Arizona. 

%\\\QX& Grant o t  Right  of W a y ,  dated May 19, 1976, 
-executed  by Jesse M. bearing an8 Katherine A. Dearing, a8 

grantor ,  i n . f a v o r  of Arizona Public Service Company, a 
corporat ion organfted and existing under and by v i t t u e  of 
t h e  laws of t h e  s t a t e  of Arizona, acting i n  i t8  own behalf 
and aa a P a r t i c i p e n t  in Arizona lUucleer Power Project and 
as spent for rlf other Per t ic ipants  i n  Arizona nuclear 
Power Pro jec t ,  r0COSded on Hay 16,  1976, i n  D o c k e t  11692, 
page8 264-265, records of Maricopa County. At i tona .  

% 5.  

I 

I 

i 
I 
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6 .  Grant of Right of Way, executed by Gary t. 

Bill E. Reeser and Wary Raeie, as grsntorer in C a v O t  of 
Arisone Public Service Company, a aorporation organiaed 
and eriistfng under en6 by virtue of the le- of the 8tste 
of Aritona, acting in ita own behalf rad as a Participant 
in Arisons Nuclear Power Project and sa agent for all 
other Participants in Ari80na Nuclear Power Project 
recordetl OR Hay 27, 197br in Docket 11174, pages 
1327-1328 recorda of xaricopa Countyr Arisone 

. 7. ~ e e b ~  dated October 26, 1937* executed bzr 
Soutbern Pac i f i c  Transportation Companyr a Delaware corpo- 
rationr as grantorr end Arizona Public Service CompanYr a 
corporation, IS granteer xecorded on April 17, 1978, f n  
Docket 12843, pages 1284-119lr recorbr of Maricopa Countyr 
Arizona .) 

Crispr Barbara A. Ct5Sipr Michael 6iChir Oh8ron 6iChir  

03788 
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6. Grant of Right  of Way, executed by Qary E. 
Crisp, Barbara A. Crisp, Uichael Bichi, Sharon Biohi, 
B i l l  E. Reearn, and Warp ROB880 a8 grantoru, i n  favor OC 
Ariaom Publia Service  Corn any, a corporation organiaed 
and eri8ting under and by rfrtue o f  the laws o f  the  S t a t e  
of AriEona, ac t ing  in it8 own kmhslf and a8 a Par t ia ipaat  
in  Arizona Suclear Power Project and a s  agent tor a l l  
other Part i c ipants  i n  Arirona Uucleat Power Projeat ,  
recorded on way 27, 1975, i n  Docket 11174, pages 
1327-1328, recorda of laricops County, Ariaona. 

** 7.  DSeQ. dated October 26, A977, executed by 
Southern Padf I C  Transportation Company, a Delaware corpo- 
ration.  a s  Qraator, and Ariaona Public Service Company, e 
corporation, am grantee,  recorded on A p r i l  17, 19?8, i n  
Docket 12843, pages 1284-1291, recorda of Maricopa County, 
Arizona. 

. .  
t '  . '. 



EUIIBIT "B" 

I 

Arirona Public Service Company 

Pboenlr, Arirona 05036 

E1 P ~ B O  t l e o t r i c  Company 

E1 P880, Term 79960 

Public Smtvioo Company of N e w  Werico 
Aaorrrdo Ilquarr 
Albuguergue, wow Mexico 87158  

Southern California Edison Company 

RoEemead , ca 1 i f o mi  a 

S a l t  River Project hgricul tuta l  

Phoenix, Arirona 85001 

P* 0 ,  BOX 21666 

Po 0. BO8 982 

D e  0. BOX 800 
91 770 

Improvement and Power D i s t r i c t  
P. 0. BOX 1980 

mpar t rwn t  of Wator and Power of 
Tho City  of U s  Angaler, 8 department 
o rg rn i t ed  and ex is t ing  unber t he  
chartex of the  City of LOB Angele8. 
e municipal corporation of the S t a t e  
o f  Cal i forn ia ,  

111 lsortb Hope Street ,  
Lo8 Angele8, Cal i forn i r  90012 
Atteatiom: hast. General Mgr - Power 

The tirst National Bank o f  Boston, 
as Owner Trustee unaer t h e  T r u s t  
Agreemetat, dated a8 of July 31. 1986 
( t h e  'Chase (I) Trust Agreement 
tPm Unit 11.) with  Pa10 Verde 
1-Pm August 50 Corporation, a Delaware 
corporat ion,  a8 successor beneficiary 
t o  Chaae Manhattan Realty Leasing 
Corporation. One Chrae Manhattan 
Ploza. leu York. New York 10081, 
Attention: Leasing Adminis t ra tor ,  
81 beneficiary 

100 Psberal Street 
Boa ton,  Mass ac huaet t s 02 1 10 

The First Aational Bank of Boston. 
a8 Owner Trustee under t h e  Trust 
Agreenrent. dated a8 of December 16, 
1985 ( t h e  'Burnhala ( 1 )  Truat 
Agreement [PNM U n i t  11.) with Burnhem 
Leasing Corporation, a Hew York 
corporat ion,  Two Broadway, 6 t h  F l r ,  
leu York. mew Pork 10004, 
Attent ions Mr. P h i l  Ozaroff, 
a8 beneficiary 

100 Pederal Stree t  
Bostoa, Ha8eachusettr 02110 

The F i r s t  National Bank of Boston, 
as Owner Trustee under the Trust 
Agreement, dated an of December 16. 
1985 ( t h e  'MFS (1) Trust Agreement 
lPwM Unit 11') w i t h  MFS Leasing Corp., 
a Delaware corporation, One Mellon 
Brnk Centar, Suite 3030, P i t t s b u r g h ,  
Pennrylvmia 15238, 
Attention: Pteuident , as benef i c iaty  

100 Fedor81 Street  

- 
27.9 74 71$ 

90 085360 . 
10.533334a 

3.4% 

i s .  a* 

17.49$ 

5.71, 

.371773% 

-7 55 55 6% 
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,453333s 

Boaton, Waasachu8etts 02110 e 
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The tir8t Nation81 D m k  of Bogton, 1 -246667b 
08 owner Trurtee unaor the Trurt 
A g r o w n t 8  datod 08 of moambor 16, 

~PHH unit 11.) with Chryrlor PLnmCi81 
Corporrtion. 8 niohigan oorpotation8 
Qroonwicb Off io0  Park t , Oraenwichr 
Connoat i m t  06836 8 

Attantion1 Lovmrrgod &ash98 88 
k n e f  i ai r ry 

1985 (the oChryalor (I)  Tru6t AprBetWnt 

9'0 085366 

100 tober8l Btreet 
borton, W8Br8CbU8ett8 02110 

louthern Cilifornia Public Power 5 91% 
Authority Ub/a Southern California 
Public POWOE Authority h6BOC~8tiOn 

c/o Bxecutioe Director 
Ram 1149 
Lor Angales Department of Water and Power 
111 ltortk Hope Street 
Lor Angeles, California 90012 

The   it st Rational Bank of Boston. 
a 8  Owner Trustee under the Trust 
Agreement, bated a t  of August I, 
1986 (tho -Chryrler (XI) Trust 
Agreement [El Paso Unit 21') w i t h  
Chrysler Financial Corporation, a 
Michigan corporation, areeawich 
Office Park Z, Greenwich, Connecticut 
06836, Attention: Leaslng and Invest- 
ment Serviceat, as beneficiary 

100 Peberal Street 

!rhe ~ i r r t  Rational Bank of BOStOnr 
as Owner Trustee under the Trust 
Agreement, dated as of August I ,  1986 
(tho -Burnham (If) Trust Agreement 
[El  Paso Unit 2Im) with Burnham 
Leasing Corporation, a leu York 
corporation, 60 Broad Street. 
Blew York, Hew York 100048 
Attention: Chief Financial Off icer. 
as benef iciary 

100 Federal Street 
Boston, Massachusetta 02110 

Boston. lula888chu8etts 02110 

.84 94 02% 

.965296% 

The Firat lstional Bank of Boeton, 
8s Owner Trustee under the Trust 
Agreement, bated as of AugUSt 12, 1986 
(the 'Burnham (1x1) Trust Aqreement 
IPrm4 Unit 21-1 with Burnham Leasing 
Corporation. a llev York corporation, 
lwo Broadway, 6th Plr .  leu York, 
leu Vork 10004, 
Attention: Yr. Phil Otaroff, 
ms benef iciary 

100 Federal Street 
BOstOB8 Massachusetts 02110 

,75555561 

The First National Bank of Boston, 
as Owner Trustee under t h e  Trust 
Agreement, dated as of August 12, 1986 
(tho '8eneficirl Trust Agreement 
[Pm Unit 21.1 with MFS Leasinq Corp., 
Delaware corporation, a8 succeisor 

benef iciary to Beneficial Leasing 
O ~ O U O I  :nu. , One Mellon Bank Canter, 
Sui to 3030, Pittsburgh, Pennmylvrnia, 

banof i o i r r y  
lsa988 AttOntlOat ?rOSlbbnt, 88 

100 t.dar8l S t t e o t  
BO8tORe nrrrOahurrttr 02210 

.3777778% 

I 
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The Irir8t W8tionrl Bank or BOmton, .4 5333331 
a. . 
2 

88 owner TturtOe under the Trust 

Itho P m  Unit 1)’) with “8 Leasing Corp,, 
8 Dol8wara corporrtion, One Hallon 
Bonk Center, Suite 3030, Pittsburgh, 

Attention: Prerident, a8 benef iclary 

. Agroumnt, d8tOd 8s O f  AUgUBt 12. 1986 
(XI) hurt Agreement 

90 085360 h M I y l V 8 n i 8  13258, 

100 Pederrl Btreet 

e.  
I 
! bolton, W8888CbUSettS 021 10 

Thm ?h8t Bation81 Bank of Boiton, .7933333$ 
8s Owner TrUStW under the Trust 
Agi#mmmt, date6 8 B  O f  AuOU8t 12, 1986 
(the ‘COI Trurt Agreement 
[PIN Unit 21’) witb CaI Capital. Inc.* 
a Dedaurre corporation, One Perm's Way, 
Opet8tions 1 Building, new Castle, 
Dahware 19720, 
Attentiont Operations 1 Building 

100 Federal Street 
Boston, Hassachusetts 02110 
The titrt lD8tional Bank of  BostOR, .b13556% 

01 OwD.t Trust- under the Trust 

(the mComercial ( I )  Trust Agreement 
[rtl Pano Unit 21’) with Commercial 
lederr1 Investment Corporation, 8 
lorbrisk8 corporation, 1300 Colametcia1 
redera1 Towerr 2120 loath f2nd Street. 
Omaha, lebrask8 68124, 
Attention: Wr. Jeff Bainbridge, as 
bsnef ici sty 

Agreement. dated 86 O f  AUgU6t 1. 1986 

100 FuYeral Stroot 
Boston. Masrochuaettr 02110 

The First Hational Bank of Boston, .566667% 
a8 Owner Trustee under the Trust 
Agreement. dated a8 of December 15, 
1986 (the ’Chase (XI) Trust Agreement 
[Paw Uni t  11*) with Pa10 Verde I-PNM 
December 75 Corporation, a Delaware 
corporation, a8 successor beneficiary 
to Cbsse Hanhattan Realty Leasing 
Corporition, One C h a m  Manhattan Plaza, 
mew Pozk, New York 10081, Attention: 
Leasing Administrator, as beneficiary 

100 Federal Btreet 
Boston, Massachusetts 02110 

The F i r s t  Bstional Bank of Boston. .2 644 444 
a6 Orabt Trustee under the Trust 
Agreement, dated as 02 December 15, 
1986 (the .Chase ( X X X )  Trust 
Agreement (PIOM Unit 21.) with w2-PNM 
December 35 Corporation, a Delaware 
corporstion. 08 successor beneficiary 
to Chs8e Manhattan Realty Leasing 
Corporation, One Chase Manhattan Plaza, 
ttew York, Ljew York, 10081 Attention: 
Leasing CIdminiBtt8tOr. as beneficiary 

100 Federal Street, 
Boston. X886aChUSett8 02110 

The Pix 
as ow 

. Agree 
1986 
Ag r ea 
comma 
Corpo 
3300 
a120 
l8bt8 
Attrn 
bonoi 

200 Id 
BOltOn, 

it Bational Bank of Boston, 
Bet Trustee under the Trust 
hent. dated as o f  December 1, 
[the ’Commercial (1x1 Trunk 
nene [81 Paso Unit 21.) with 
:cia1 Fedat81 Investment 
:8tion, 8 lsebrrska corporation, 
:ommerci8I Federal Tower, 
louth 72ab Street, Omaha, 
Ik8 681240 
:ion: #r, 3eff Beinbridge, 8s 
,airry 
tml Street 
BOBr8UhUBOtt8 02110 

.666007% 
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Tbo rtrmt Irtional B8nk of  Boston, 
a8 Owaor trumtme undo; th. Trurt 
Agraumat~ d8trd o f  Auguat 2. 
l O B 6  (tbm oA1mmabrt Trurt Agrmemant 
ttl Prao Unit 21.) wi th  Alosrnbor 
tlrlnilton Life Inrurrnoo Compmy of 
&rmrio@, a Wiohigrn oorporrtion, 
mois  ttrmilton Boulevard, trrminpton 
Iillc, miohlgon 48010, 
Attontionr I;. Riohrtd Egan, Qanerrl 
Coumel. r8 karficimry loo rederr1 Itroot 

lbO8to#b# M8BDWhU8Ott8 01110 

The t S t 8 t  mBtiOn8l Bmk O f  BOBtOnr 

Agrement, dated 88 Of AugUUt 1, 
a# OwnOr Trurtee under tbe Trust 
(tho Valrtine TrU8t Agreement 
la1 Pa80 Unit 21") with Palatine Hills 
Leamtng, Inc. , a Delaware corporstion. 
1415 South Itoselle Road, Palatine, 
Illinols 60067, 
Attention: President. sa benefiC58ry 

100 ?edema1 Street 
Boston. Xassachusetts 02110 

The I irst  loational Bank of Boaton, 
a8 Owner Tru8tee under the Trust 
Agreement, dated a8 o f  August 1, 1986 
(the .Energ Trust Agreement 
[El paso J t  2 1 m )  with Energy 
Investments Inc., 8 Missouri 
corporstion, P.Q. Box 13287, 
lCenEa8 City, Missouri 64199-3287, 
Attention: 
88 beneficirry 

100 Federal Street. 
Boston, Massachusetts 02110 

1986 

blr. Richard C. Green, Jr., 

The ?irst National Bank of Boston, 
as Owner Trustee under tbe Trumt 
Agreement. dated 88 of August 12, 1986 
(thb 'Pirst Chicago Trust Agreement 
[Pm Unit 21') with Palo Vetde Leasing 
Corporation8 a Delaware corporation, 
as 6 ~ ~ ~ o s b O l  beneficiary to First 
Chicago Lease Holdings, Xnc., 
mite 0502, One F i r s t  National Plaza8 
Chicago, Illinois 60670, 
Attention; President, as benef iciary 

100 Federal Gtreet 
BOStOne )Iassachusetts 02110 

The First Bation81 Bank of Boston, 
an M e t  Tru6tee under the Truat 
Agreement, dated as of December 1, 
1986 (tho .Chryaler (111) Trust 
AgreementD (81 ?as0 Unit 21) with 
Chryaler Pinancisl Corporation. 
Michigan corporation, Oreenwich 

Oftice Park I, Qreenwich, Connecticut 
06836, Attention: Leasing and 
fnvertmsnt ServJceo, as benef i d  ary 

100 Federal Street 
BOltOa. Wassrchusette 02110 
The First ~ational Bank of Boaton, 

a21 Wn6r TtU8te8 under the Trust 
Agreement, deted as of December 15, 
1986 (the .Cha88 (!VI Truet Agreement 
tAPs Unit 11.) with PVZ-APS 150 
corporation, r Delaware corporetion, 
am m~cce8sOr beneficiary to Chsee 
Manhrttm Realty tearing Corporetion, 
O w  Chase 138nh8ttm Plrsr, Raw York, 
New York, 10081 Attention: teesing 
Admialatrrt~t~ 81 benafiCi8ry 

100 eodatal ltrnt 
Domton, W8808OhU8~tt# 01120 

.386111t 

9 0  085360 '  

7722221 

,3861132 

.75S5456% 

-327881% 

1.1252900% 
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Copiet~ of the Ch8re ( I )  Trurt Agreement ( P m  Unit 
11, the  Burnham (I)  Trust Agreement (PIOM Unit 11, t h e  MFS 
( J )  Trust Agreement [Pm Unit 11, the  Chrysler (1) Trust 
Agreement [Pm Unit 11, the  Chrysler (If) Trust Agreemaat 
[El  Paso Unit 21, the Burnham (XI) Trust Agreement t t l  
Piboo Unit 21, the  Alerander Trust Agreement [El Paso Unit 
21, t h e  Palatine Trust Agreement [Zl Paso Unit 21, the 
Energy Trurt Agreement [ E l  Paro Unit 21, the First Chicago 
Trust Agreement [PHM Unit 21. t h e  Burnham (111) Trust 
Agreement [PSN Unit 21, t h e  Beneficial Trust Agreement 
[Pm unit  31, the ws O X )  Trust Agreement (PEW Unit 21, 
the  COZ h u a t  Agreement lPm Unit 21, t h e  Commercial ( I )  
Trust Agreemeat tB l  Paso Unit 21, t h e  Chase (11) Trust 
Agreement lplss Unit 11. the Chase (111) Trust Agreement 
[PW Unit 23, the Colaaercial (11) Trust Agreement [El Paso 
Unit 2 j r  the Chrysler (111) Trust Agreemat [ E l  Paso 
Unit 21, aod the Cbaso (IV) Trust Agreement [APS U n i t  21 
are 8vailsble for inspection a t  t h e  offices of T i t l e  USA 
Compaoy of Arizonar 3030 north Centralr Phoenix, Arizona. 

. . A  
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When reco rded ,  r e t u r n  to:  

uhittd T i t l e  Agency of ArlLzarn, Inca 
~ m s t  Departmat 
3030 N. Central Ave. 
Phoenix, A Z  85012 A t t h :  Patricia Barer - 

ESTHER 1. HOFFMANr a married woman d e a l i n g  with 
her s o l e  and s e p a r a t e  property as t o  an undivided 
one-third ( 1 f 3 )  intsteati  KAY PRANCES McGREW, a married 
woman d e a l i n g  w i t h  her sole and separate proper ty ,  a6 t o  
an undiv ided  one-third (113) in te res t )  and RICHARD VAN 
DERIPE, a' s i n g l e  man, as to  an undivided one  t h i r d  (1/3) 
i n t e r e s t  ( h e r o i n a f t o r  co l l ec t ive ly  referred to as 
"Orantors") f o r  and i n  considerat ion o f  the  sum o f  Ten 
Dollars and other good and valuable cons idera t ion  paid by 
UNITED TITLE AGENCY OF ARIZONA (formerly known a s  T i t le  
USA Company of Arizona formerly known ad USLife Tit le  
Company of Arisona), an hr iaona corporationr as T r u s t e e  
under T r u s t  No. 530 (hereinaf ter  referred to as 
"Qrantee") , the r e c e i p t  OP which  i r  hereby acknowledged, 
do hereby g r a n t  and convey unto Grantee, i t s  successo r s  
and a s s i g n s ,  and Grantee 's  beneficfar ies ,  their succesaors  
and 8 s ~ i g n m ,  a r i g h t  o f  WBY earement one (1) f o o t  i n  
width,  in, upon, over and ncroas the l ands  h e r e i n a f t e r  
descr ibed,  t o  erect, con i t ruc t ,  reconstruct ,  rep lace ,  
repair ,  m a i n t a i n  8nd opera te  a railroad spur l i n e  for any 
and a l l  uees for which such  a f a c i l i t y  may be used and a l l  
t h e  necessary appl iances ,  f i x tu re s  and appurtenance8 f o r  
1.180 in c o n n e c t i o n  t h e r e w i t h ,  and t o  erbat, c o n s t r u c t ,  
r econs t ruc t ,  r e p l a c e ,  r e p a i r ,  maintain 8nd urn0 a l i ne  o r  
lines of  p o l e s  o r  steel towera and w i r e 8  or c a b l e s ,  
suspended the reon  and supported thereby, and underground 
coadui t r ,  cab led ,  v a u l t s  and manholes, fo r  t h e  
t ransmiss lon  and d i s t r i b u t i o n  of electricity, and f o r  a l l  
other pu rposes  connected therewith, and f o r  te lephons ,  
s ignal  and communication purpoaea, i no lud ing  guyr, 
anchorage, c rossarms,  braces  and a l l  other  app l i ances  and 
f ix tu re s  for ume i n  connect ion therewith,  and a l s o  for 
pipe l ines  for  any and a l l  pUrPoaei, toge ther  w i th  t h e i r  
neoessarY f i x t u r e s  and appurtenances, a t  such  l o c a t i o n s  
and elevation., upon, along, over and under  t h e  
h e r e i n a f t e r  described r i g h t  of way an Grantee, i t a  
muccesaors and 88sipn8, and Grantee's b e n e f i c i a r i e s ,  their  
successor8 o r  a s s i g n s  may now Or hereaf ter  deem convenient  
or necessa ry  from time t o  t i m e ,  together w i t h  t h e  r ight of 
ingress t h e r e t o  and egress  therefrom, t o  end a long  s a i d  
r i g h t  of way. Grantee, i t s  succe88ors and assignd,  and 
Grantee' s b e n e f i c i a r i e s ,  t h e i r  iuccee18ors and a s s i g n s  a re  

. . .  



90 369527 

hereby au thor i r sd  t o  permit t h e  attachment of w i r w ,  
cab lea  and f a c i l i t i e r  o f  others t o  t h e  polen,  tower8 or 
s t r u c t u r e s  maintained purruant  t o  t h i a  eaaement. 

The lands through and acro88 which t h i n  right o f  
way easement i r  granted a re  s i t u a t e d  i n  the  County of 
Waricopa, 6tote of AtiEona, on6 a r e  more p a r t i c u l a r l y  
described on Exhibi t  A attached hereto and incorpora ted  
h e r e i n  by t h i s  reference.  

Grantors  s h a l l  no t  e r ec t  or c o n s t r u c t  o r  petmit 
t o  be erected o r  constructed any fences,  bu i ld ings  or 
o t h e r  a t ruc tu res ,  p l a n t  any tree6 nor  d r i l l  any w e l l ,  
w i th in  t h e  limits of s a i d  r igh t  o f  way. 

Grantee, its successors and aasigna, and 
Grantee ' r  beneficiar ie~i i ,  the i r  s ~ c c e i s o r s  and a s s i g n s  
s h a l l  have t h e  r i g h t  t o  t r i m ,  cu t  and c l e a r  away trees or 
brush whenever i n  their  judgment the name s h a l l  be 
necessary for t h 6  convenient and s a f e  exercise of t h e  
r ights  hereby granted. 

Grantee, i ts succesaoru and sasigna,  and 
Orontee's bene f i c i a r i e s ,  t h e i r  succeasofs  and assigns a r e  
permitted t o  occupy such 8dditiOnal width, n o t  t o  exceed 
fifty (50) feet, a s  may be necessary €os the cons t ruc t ion  
of the r a i l r o a d  spur line. 

I n  the event Grantee permanently abandons s a i d  
r i g h t  of way, a l l  Q tan tee '8  r i g h t s  hereunder Ehall ceaae, 
except  Grantee s h a l l  have t h e  r igh t  t o  remove any and all 
proper ty  placed upon s a i d  r i g h t  o f  w a y  wi th in  a reasonable  
t i m e  subsequent t o  such abandonment. 

Pursuant t o  A.R.S. S 33-404, the names and 
addresses  of t h e  b e n e f i c i a r i e s  of Grant88 a r e  disclosed on 
Exhibit B a t tached  h e r e t o  and incorporated h e r e i n  by this 
re ference  . 

The provis ions hereof s h a l l  be binding upon the 
p a r t i e s  h e r e t o  und their respect ive heir8 , executorn,  
adminicltratora, mcce8aorn and rssigna. 

Grant of Right o f  Way as tho F d s y  of 
1990. 

It? WITNESS WHEREOF, Grantors have 

-2- 
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8TATE OF- ) 

County of ) 
S4KLvE'bO 1 sa. 

This instr ant was acknowledged before me t h i s  

I I  WITNESS WHEREOF0 I hereunto set  my hand and 

4& d r y  Of%-% 0 1990, by ESTHER 1. XOBBWM. 

Off ic ia l  B 0 8 L .  
c 

v m  .L 
Notary Public 

My Commission Expires: 

-3- 
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STATE OF CALIFORNIA ) 

County of SMJ DIBm 
1 as. 

D 

T h i s  i n s t r u m e n t  waa acknowledged before m a  this 
14th day of , 1988, b y  KAY FRANCES McGREW. 

IN WITNESS WHEREOF, I hereunto  set  my hand and 
o f f i c i a l  s e a l .  

Nots4y P u b l i c  fl 

My Cornmiasion E x p i r e s :  
SEPTmER 14s 1990 

-4- 
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STATE OF CALIFORNIA ) 

C o u n t y  of 
) as.  

T h i s  i n s t r u m e n t  WBB acknowledged before me t h i s  
d a y  of 7~1; , 1988,  by  RICHARD V A N  DERIPE. 

I N  WITNESS WHEREOF, I hereunto s e t  my hand and 
o f f i c i a l  a e a l .  

My C o m m i s s i o n  E x p i r e s ;  - 
( P s r c e l  6 0 )  
04688 
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9 0  369527 
EXHIBIT "A" 

The Southwemt quarter of the Northeast quarter (SW)NE)) of Section Fifteen (lS), 
TOWn6hip Ona (1) S o u t h ,  Range Six  (6) West of* the Gila and Salt River Bar. and 
Meridian. 

* i d  Right of Way Essement i n  the aforeasid land. in more particularly dcmcrlbed ar 
f OllOW# I 

Tho Went On* (1) foot of the North Three Hundred lh i r ty  (330) f m s t  of the 
above-described property  

. w 

. . -  . . . . . . .  
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udt& Title Agency of Arizona, k.:. 

When recorded, r e t u r n  to:  

united Title Agency of m z o n o ,  fnc. 
Trust Depactment 
3030 N. Central Ave. 
Phoenix, AZ 85012 Atttn: Patricia Baucr 

rl 

ESTHER M, HOFFMAN, a married woman deellng w i t h  
her sole and separate property as t o  an unaiv lded  
one-third (113) i n t e r e s t )  KAY FRRNCES EcGREW, B married 
woman dea l ing  w i t h  her sole and separo te  p r o p e r t y ,  a8 t o  
an undivided one- th i rd  ( I f 3 1  i n t e r e s t ;  and RICHARD VAN 
DERIPE, a' s i n g l e  man, an t o  an undivided one t h i r d  (113) 
i n t e r e s t  ( h e r e l n a i t e r  c o l l e c t i v e l y  referred t o  81 
nGrsntors") f o r  and i n  considerat ion of t he  sum o f  Ten 
Dol lars  and o t h e r  good and valuable  c o n o i d e r a t i o n  pa id  by 
WITED TITLE AGENCY OF -ILONA* (formerly known a8 Tit le  * INC. 
USA Company of Aritoae formerly known e e  U G L i f e  T i t l e  
company cf  Arizona),  an Arizona co rpora t ion ,  a 6  Trustee 
under  T r u s t  No, 530 (here lnaf te r  referred t o  as. 
"Grantee'), t he  r e c e i p t  oE which is hereby acknowledged, 
do hereby grant  and convey Unto Grantee, i t s  SucceBSorfI 
and ass igns ,  and Grantee 's  benof ic ia r ies ,  their s u c c e s s o r s  
an& ars igna ,  a right of way easement one (1) f o o t  i n  
w i d t h ,  in, upon, ovex and acroie the lands h e r e i n a f t e r  
deecribed, t o  erect, coni t ruc t ,  xecons t ruc t ,  r ep lace ,  
r e p a i r ,  maintain and opernte a r s i l roa t l  s p u r  line for say 
and e l l  uaea f o r  which such a f a c i l i t y  may be used and a l l  
t h e  necessary npp l i  ancea, f i x t u r e s  and appur t enances  f o r  
uae in connection therewith,  and t o  erect, c o n s t r u c t ,  
r e c o n s t r ~ c t ,  r ep lace ,  r epa i r ,  maintain and use a l i n e  or  
l i n e s  o€ pole8  o r  steel tower8 and w l r s s  or Cablea,  
suspenaed thereon ana supported thereby, and underground 
conaui ta ,  cables, v a u l t s  and manholes, f o r  tho 
tronamissfon and d i s t r i b u t i o n  of electricity, and f o r  a l l  
o ther  purposaa connected therewith,  and fot t e lephone ,  
Rignal and communication purposes, including guys, 
anchorage, crossarma, braces and a l l  other a p p l i a n c e s  and 
f i x t u r e s  f o r  use i n  connection therewith,  and e l s o  for 
pipalinas fo r  any and a l l  PUIPOS~B,  t o g e t h e r  w i t h  thoir 
neceeearr f i r t u r e s  and appurtenancea, a t  such l o c a t i o n s  
snd e l e v a t i o n s ,  upon, along, over and under the 
h e r e i n s i t e x  desc r ibed  r$ght  of way a 8  Grantee ,  i ts 
Buccessore end 888 igne , and Grantee ' 8 bene€ i ci a t  ies, their 
aucceaaors or a s s i g n s  may now or hereafter deem convenient  
or  necessary from time t o  time, toge ther  w i t h  the r i g h t  of 
i ng res s  tlroreto and egress  therefrom, t o  and a long  said 
r i g h t  of way, Grantee,  its 8ucceasore and a s s i g n s ,  and 
Grantee l o  b e n e f i c i a r i e s ,  t h e i r  ~ucce6sors and a s s i g n s  a r e  

Thts document i a  being re-recorded for  the e010 purpose of correc t ing  t h e  
naae o f  t he  Grantee ond adding the referenced Exhibit B end correct t h e  
referenced A.R.S. Number. 
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beraby a u t h o r i r e d  t o  p e r m i t  t h e  attachment of w i r s r ,  
ceblaa snQ facilities of o t h e r s  t o .  t h e  poleo ,  tower6 o r  
a t ruo tu reo  maintained pursuant to  this easement. 

The l a n d s  through and across which this right of 
way easement is granteb ere s i t u a t e d  in t h e  County of  
Maricopa, S t a t e  of Arizona, and ar0 more particularly 
OeBcribed an Exbibit A e t t achad  here to  and incorporated 
he re in  by this refertenCt9. 

Grantors  shall no t  erect o r  c o n s t r u c t  or pertnit 
t o  bo erected or  cons t ruc ted  any fences ,  bui3dinga or 
o the r  s t r u c t u r e s r  p l an t  ally trees nor dr i l l  any w e l l ,  
within the litnits of s a i d  r i g h t  of way. 

Grantee, its SUCCOEBO~B and assigns, and 
Grantee 8 b e n e f i c i a r i e s ,  t h e i r  successor0 an% a s s i g n s  
s h a l l  have t h e  r i g h t  t o  Crim, c u t  end clear away trees or 
brush whenQVeX in t he i r  judgment the aim6 #hall be 
neceasery Sot the convenient and safe exorcise of t h e  
r i g h t s  hersby granted. 

Oxantee, it0 succooeors and assignts, and 
Grantee * s b e n e f i c i a r i e s ,  t h e i r  ~ucceesoz8 and asaigna a r e  
p e r m i t t e d  t o  occupy such odditional width,  not t o  exceed 
fifty ( 3 0 )  feet ,  a8 may be necessary  €or the cons t ruc t ion  
of the xo l l ros~I  spur line. 

I n  the event Grantee permanent ly  sbandona s a i d  
r i g h t  of way, e13 Orantea'e righte hereunder s h a l l  ceaser 
exoegt Grantee  shall have t h e  right to  remove any and a l l  
p r o p e r t y  pl~ced upon said right of way w i t h i n  a reasonable  
time subsequent to such abnndonmanf. 

PursuanC t o  A.R.S. § 33404% t he  names and 
a d d r e s s e s  of the beneficiaries of Grantee are disclosed on 
Exhibit B attached h e r e t o  and incozporated herein by thin 
ref erenco. 

The provia ions  hereof shall be binding upon t h e  
p a r t i e s  hereto end their respcc t iva  heirs, execu to r s ,  
a d m i n i s t r a t o r s ,  successors end osefgns. 

I N  WITNESS WHEREOF, 
Grant of R i g h t  of Way 8s t h e  
1990 

I 

*the correct A.R.S. reference is 33-401B 
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STATE OF-ARZ-EWM& ) 

sArclt2ZF&~ ) 0 8 .  
county of 

AL This  instru ent was aCknOWl%dged before me t h i s  
c\ day O ~ - ? R - ~ , L - % %  , 1990, by ESTHER M. H O F P " .  

/ I  

IN W I T i i i k i  WHEREOF, I hereunto set my hand and 
of ficirrl m a l .  
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STATE OF CALIFORNIA ) 

County of SAN D l X O  
1 8 8 .  

This instrument was acknowledged before me t h i s  
l 6 t L  dBY of JIzI.p 9 1 9 8 8 ,  by K A Y  FRANCES HcGREW. 

IN WITNESS WREREUF, I h c r c u n t o  set my hnnd end 
o f f i c i a l  sesl .  

;rly Commission E x p i r e s :  

SEPTEMBER 1 4 .  1990 
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( P a r c e l  8 0 )  
0 4  G B X  

R I C H A R D  VAN DERIPE 

STATE OF CALIFORNIA ) -- 1 8 8 .  
County of h w  

This 3nstrument  wae acknowledged before me t h i s  
day of r k j v  , 1988,  by R I C N A R D  V A N  DERIPE. 

XN WITNESS WHEREOF, I hereunto s e t  my hand and o f f  iclal seal. 

0 c 
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EXHIBIT “A“ 

. ..a: 

1 

90 435154 

-m, 
I n o  Southwest quarter of the  Nortlicaot quarter (%)NE#> of Section Fifteen (IS), 

Townslilp One (1) South, Range s ix  (6) vest of. the GLla and Salt Mvor &SO and 
Meridinn. 

Sold Right of Wey Eeaement in the  efareeeid Xnnds l e  nore particularly duscribad am 
follows; 

The West One (1) foot of the North lhree Hundred Thirty (330) feet of t h e  
above-descri bed property. 
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The name8 and nddrcaeeo of t h e  Baneficiarias are. an disclooed in 
Instrument recorded i n  Documbnt 87-127969 , recorda of Wricopa 
County, Arizona. 
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APPENDIX E 

SWCA, INC. ENVIRONMENTAL CONSULTANTS 

NATURAL AND CULTURAL RESOURCES LETTER REPORT 



INC. ENVIRONMENTAL CONSULTANTS 6% 
October 18, 1999 e 
Mr. Brad Johnson 
SCS Engineers 
2702 North 44" Street, Suite 105B 
Phoenix, Arizona 85008-1583 

RE: Natural and Cultural Resources Overview - 400 acre property near Palo Verde Nuclear 
Power Plant, Maricopa County, Arizona 

Dear Mr. Johnson: 

SWCA has been contracted by SCS Engineers to complete a natural resources and cultural resources 
overview on a 400-acre project area. This letter report addresses (1) the presence or potential presence of 
federally-listed or species of special concern (attached), (2) Clean Water Act Section 404 compliance 
requirements, and (3) the results of a cultural resource site file search. The project area is proposed for 
construction of an alternative-energy power generating facility. It is located on privately owned land within 
the Upper Sonoran desert, and ranges in elevation from 850-900 feet. The project area is south of Elliot 
Road, west of 383rd Avenue, and north of the Southern Pacific Railroad line (Figure 1). The legal location 
of the project area is Section 15 of Township 1 South, Range 6 West, outside of Buckeye, Maricopa County, @ Arizona. 

Attached is a Natural Resources Overview (NRO). This NRO was prepared to assess the resources within 
the project area and to evaluate the presence of individuals or habitat for species federally-listed as 
threatened or endangered as well as other special status species within the project area. In addition, Arizona 
Game and Fish Department (AGFD) has been contacted regarding other special status species that may have 
been recorded within or near the project area. A response fiom AGFD has not yet been received, and 
typically takes 4-6 weeks to receive. The NRO will be updated, if necessary upon receipt. Thirteen 
federally-listed species are reported by the U.S. Fish and Wildlife Service (USFWS) as having the potential 
to occur in Maricopa County. Habitat evaluations for each of these species were completed in the field. The 
result of the field survey indicate that none of the species listed by USFWS are expected to occur regularly 
in the project area based on the known elevational and geographic ranges of these species, and on the habitat 
characteristics of the project area (see attached NRO). 

SWCA biologists also surveyed the property on October 7, 1999 for the presence of areas that may be 
considered jurisdictional waters ofthe U.S., wetlands, or special aquatic sites under Section 404 of the Clean 
Water Act. The project area contains no wetland or special aquatic sites, but does contain ephemeral washes 
considered to be jurisdictional. Criteria used to determine the status of washes was channel width, 
indicator(s) of ordinary high water mark, and presence of riparian vegetation. At least two jurisdictional 
washes occur, but aerial photos are required for a more accurate delineation. One of the washes crosses the 
property diagonally in the southeast comer, and is mapped on the 7.5 minute Arlington quad. Another 
jurisdictional wash occurs to the west of the mesquite bosque on the west side of the project area. SWCA 
can advise on the best permitting strategy once proposed impacts on jurisdictional waters are determined. 
If impacts are determined to be between zero and 1/3 of an acre, no permit will be required. If a 404 permit 
is required, to obtain such a permit a general range of cost would be $5,000.00-$15,000.00 which includes 



r )  qwa INC. ENVIRONMENTAL CONSULTANTS 
100 West Coolldae Street * Phoenlx. Arlzona 850 13 

(602) 274-3851 74-3958 
generating the necessary supporting documents suchpYs!60ib? certification, alternatives analysis, 
Environmental Assessment coordination, habitat mitigation and monitoring plan, cultural resource field 
survey, and a Biological Evaluation. 

SWCA also examined the site files at the Arizona State Museum (ASM) and the Arizona State Historic 
Preservation Office (SHPO) to determine if any previous surveys had been conducted in the area or if any 
cultural resources have previously been recorded. The SHPO had no records of any sites or previous surveys 
in or near the project area. At the ASM, two projects are reported for the project area. A transmission line 
survey was conducted in 1981 and no sites were found. The surveyed alignment was oriented north-south, 
passing through the eastern part of the project area (Richard E. Effland, Jr. and Margerie Green, 1982, A 
Survey of Four Yuma 500 Kv Transmission Line Locations, Archaeological Consulting Services, Ltd., 
Tempe). A later survey was conducted for a pipeline, passing through the center of the project area, in an 
east-west orientation. No cultural resources were found during this survey (A.E. Rogge, 1994, Pacific Corp 
Turbine Pipeline Project - Wintersburg Alternative: A Cultural Resource Survey, Dames and Moore, Inc., 
Phoenix.). 

If you have any questions or require any additional information, please contact me or Mr. Ken Houser at 
(602) 274-383 1. 

Sincerely, 

e 
PWatural ResourcesWmjwtS and RepoltsWalo Verdekmletwpd 

ALBUQUERQUE AUSTIN * DENVER FLAQSTAFF HOUSTON PHOENIX SALTLAKECITY TUCSON 
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EXECUTIVE SUMMARY 

L 
L 
I 
L.l 

SWCA, Inc. Environmental Consultants was contracted by the SCS Engineers to complete a Natural 
Resources Overview (NRO) in support of the development of an alternative-energy electrical generating 
facility located outside Palo Verde, Maricopa County, Arizona. The project area encompasses 
approximately 400 acres and is located in Section 15 of Township 1 South, Range 6 West. This NRO was 
prepared to assess the resources within the project area and to evaluate the presence of individuals or 
habitat for species federally-listed as threatened or endangered and other special status species within the 
project area. 

Thirteen federally-listed species are reported by the U.S. Fish and Wildlife Service (USFWS) as having 
the potential to occur in Maricopa County. Habitat evaluations for each of these species were completed 
in the field. Arizona Game and Fish Department (AGFD) was consulted regarding other special status 
species that may have been recorded within or near the project area. This NRO will be updated if 
necessary once correspondence is received. 

None of the species listed by USFWS are expected to occur regularly in the project area based on the 
known elevational and geographic ranges of these species, and on the habitat characteristics of the project 
area. 

i 
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This report serves as a Natural Resources Overview (NRO) for the proposed alternative-energy electrical 
generating facility located within Maricopa County, Section 15 of Township 1 South, Range 6 West. The 
project area is south of Elliot Road, west of 383d Avenue, and north of the Southern Pacific Railroad line 
(Figure 1). 

This NRO evaluates the presence of individuals or habitat for species listed as threatened or endangered 
by the USFWS under the Endangered Species Act (ESA) and other special status species as defined below. 
This NRO is based on the USFWS listings of threatened and endangered species in Maricopa County. A 
field evaluation was conducted to determine the suitability of the project area and vicinity for federally- 
listed and other special status species. 

Species status designations and their implications are summarized below. In general, projects on private 
land are only required to consider effects on federally-listed (threatened or endangered) species. However, 
it is recommended that other special status species are also considered in project planning and development. 

b Listed Species. These are plants and animals listed by the USFWS as threatened or endangered 
under the ESA. The ESA specifically prohibits the ”take” of a listed species. Take is defined as 
“to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to engage in any 
such conduct. ”’ The USFWS has interpreted the definition of take to also include modification of 
habitat that supports listed species. Projects that may affect listed species or their habitat require 
either consultation with the USFWS under either Section 7 or an Incidental Take Permit under 
Section 10(a) of the ESA. The USFWS maintains a listing of threatened and endangered species 
known to occur or have occurred in each Arizona county. 

b Proposed Species. These are species that have been proposed by the USFWS for listing under the 
ESA. They are not legally protected by the ESA, but because these species may be listed in the 
near future, they typically receive the same consideration. USFWS threatened and endangered 
species listings by county also include proposed and candidate (see below) species. 

b Candidate Species. These are species that are being considered for listing as threatened or 
endangered under the ESA, but have not yet been proposed. Like proposed species, they are not 
legally protected under the ESA. 

Wildlife of Special Concern in Arizona. The Arizona Game and Fish Department (AGFD) 
formerly listed 116 species as extinct, endangered, threatened, and candidate species in Arizona 
(AGFD 1988). While the terminology used by AGFD was identical to that of USFWS, the AGFD 
categories were advisory and provided no legal protection for take of such species or modification 
of their habitat under the ESA. 

’ Endangered Species Act, Section 3, paragraph 19. Further, 50 CFR $ 17.3 defines “harm” as “an act which actually 
kills or injures wildlife. Such an act may include significant habitat modification or degradation where it actually kills or injures 
wildlife by significantly impairing essential behavior patterns, including breeding, feeding, or sheltering.” 

1 
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1 Mile 112 I Palo Verde Power Plant 

Figure I .  Project Location. 
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The latter point contrasts the USFWS list. To avoid confusion, AGFD is currently revising and 
reissuing their list as "Wildlife of Special Concern in Arizona" without using the terms endangered 
or threatened. The revised list has not yet been officially adopted, but has been published in draft 
form (AGFD 1996). 

0 Sensitive. These are species considered sensitive when occurring on lands managed by the U.S. 
Forest Service. They are not legally protected under the ESA, but should be considered in project 
planning and development. Projects requiring easements or authorizations on Forest Service lands 
may have to consider these species. 

0 Protected Plants. The Arizona Department of Agriculture (ADA) administers the Arizona Native 
Plant Law. The law categorizes protected plants as Highly Safeguarded and Salvage Restricted, 
among others. Many common native forbs, shrubs, trees, and succulents are protected. It is 
unlawful to collect, transport, transplant, or kill protected native plants without a permit or without 
following specific regulatory procedures. Such regulation also applies to protected plants on 
private lands. The law does not prevent the destruction of protected plants on private lands as long 
as ( 1 )  the plants are not transported from the land or offered for sale and (2) the landowner notifies 
the ADA of the intended destruction2. Destruction of Highly Safeguarded plants is subject to 
review by the ADA. 

2.0 METHODS 

The AGFD was contacted in writing on October 14, 1999 to obtain information about the known 
occurrence of any federally-listed threatened and endangered species in or near the project site. The 
AGFD maintains a statewide database which tracks records for federally-listed species and other species 
of concern. Species listings provided by the AGFD are indicative of those for which current or historic 
records exist within a 5-mile radius of the project area. The USFWS Internet database was also accessed 
to obtain information on federally-listed species that may potentially occur in Maricopa County. 

A field investigation was conducted on October 7 ,  1999 to determine the habitat types present in the project 
area and its immediate vicinity. The surveyed area includes open-spaces crossed by transmission lines, and 
a railroad spur, which runs through the project area in a north-south direction. Two parallel man-made 
channels run north-south on the western side of the property and fences or fence posts are present along 
the perimeter of the project area. Dominant vegetation types and species were recorded during the 
evaluation. Based on documented habitat requirements, a determination was made of the suitability of the 
project area and its immediate vicinity for threatened and endangered species listed by the USFWS as 
having the potential to occur in Maricopa County. 

*Landowners must notify the ADA regarding intended destruction of native plants at least 20 days before plants are 
destroyed over an area less than one acre, 30 days before plants are destroyed over an area less than 40 acres, and 60 days before 
plants are destroyed over an area 40 acres or more. The required ADA notification form is attached as Appendix B to this report. 
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3.0 RESULTS 

3.1 

I 

t *. Description of the Project Area 
b 

3.1.1 Topography and Elevation 

The project area occurs at an elevation of 850-900 feet above mean sea level, on a gently sloping alluvial 
plain. The project area is characterized by soils that are sandy to gravelly and granitic in nature and is 
occasionally crossed by small ephemeral washes running in a north-south direction. While there are two 
unnamed buttes to the north of the project area, no significant geologic structures occur within the site. The 
larger of the two buttes to the north has a maximum elevation of approximately 1,240 feet. 

3.1.2 Physical Characteristics and Land Use 

The project area is currently undeveloped. However, this area has been used for grazing and some related 
man-made features are present, including fence lines and a pair of man-made canals that run north-south 
through the property. The only adjacent development is the Palo Verde Nuclear Generating FaciIity to the 
north. A single railroad line and several transmission lines traverse the property. The project area is 
crossed by several ephemeral washes which run in a north-south direction, towards the Gila River. No 
sources of permanent standing water were found within the site. 

L 
1 
i 
1 
I 
b 

3.1.2 Vegetation 

The predominant vegetation type within and around the project area is classified as Arizona Upland 
Division Sonoran Desertscrub, palo verde-mixed scrub-mixed cacti series (Brown 1994). Vegetation 
differs depending on elevation and topography and degree of disturbance. Vegetation within the project 
area is primarily characterized by monotypic stands of creosotebush (Larrea tridentam), and a large 
mesquite (Prosopis sp.) bosque. Other types of vegetation present include: graythorn (Ziziphus obtusifolia), 
catclaw acacia (Acacia greggii), crucifixion thorn (Holacantha ernoryi), triangle-leaf bursage (Ambrosia 
deltoidea), tamarisk (7'amuri.r sp.), and various grasses. Cacti found within the project area and include 
hedgehog (Echinocereus engelmunnii), barrel (Ferocactus wislizenii), and cholla (Opuntia sp.). No 
saguaros (Carnegiea gigantea) were observed within the project area. 

m 

I 

I 

, 
m 

The distribution of plant species is relatively uniform over the majority of the open spaces within the 
project area, with trees and larger shrubs occurring both along ephemeral washes and canals. The only 
exception is the large mesquite bosque on the western half of the project area. 

b 3.2 Agency Correspondence 

The USFWS Internet Database was accessed and thirteen species that are endangered or threatened are 
listed for Maricopa County. Listed species identified by the USFWS and their possible Occurrence in the 
project area are summarized in Table 1. Presently, correspondence has not been received from the AGFD 
regarding federally-listed species or species of special concern that may have been recorded in andor near 
the project area. When correspondence is received, this NRO will be updated, if necessary. 
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Table 1. Threatened and endangered species listed by the USFWS for Maricopa County and their potential to 
occur within the Droiect area. E = federally-listed endangered. T= federally-listed threatened 

~ ~~~ ~~ 

Species Status Possible Occurrence in Project Area 
Common Name 
Scient@c Name 

Arizona agave 
Agave arizonica 

Arizona cliffrose 
Purshia subintegra 

Arizona hedgehog cactus 
Echinocereus triglochidiatus arizonicus 

Lesser long-nosed bat 
L.eptonycteris curasoae yerbabuenae 

Sonoran pronghorn 
Antilocapra americana sonoriensis 

Desert pupfish 
Cyprinodon macularius macularius 

Gila topminnow 
Poeciliopsis occidentalis occidentalis 

Razorback sucker 
Xyrauchen texanus 

*American peregrine falcon 
Falco peregrinus m u m  

Cactus ferruginous pygmy-owl 
Glaucidium brasilianum cactorum 

Southwestern willow flycatcher 
Empidonar traillii extimus 

Yuma clapper rail 
Rallus longirostw yumanensis 

Bald eagle 
Haliaeetus Ieucocephalus 

Mexican spotted owl 
Brix occidentalis lucida 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

T 

T 

Species not expected to occur in project area: Project site below 
known elevation range for this species, lack of plant communities 
with which species is typically associated, no agaves of any species 
found on site. 

Species not expected to occur in project area: No limestone deposits 
or outcrops in the project area. 

Species not expected to occur in project area: Project site below 
known elevation range, lack of plant communities with which 
species is typically associated. 

Species not expected to occur in project area: Project site outside of 
known geographic range, no possible roost sites; limited foraging 
resources. 

Species not expected to occur in project area: Project site outside of 
known geographic range. 

Species not expected to occur in project area: Project site outside of 
known geographic range, no permanent aquatic habitat, and no 
records in project vicinity. 

Species not expected to occur in project area: Project site outside of 
known geographic range. no permanent aquatic habitat in project 
area, and no records in project vicinity. 

Species not expected to occur in project area: No permanent aquatic 
habitat in project area, no known records in project vicinity. 

Species not expected to occur regularly in project area: No high 
cliffs for nesting and perching in project area. 

Species not expected to occur regularly in project area: No recent 
records in Maricopa County, vegetation characteristics not similar to 
known pygmy-owl habitat. 

Species not expected to occur regularly in project area: No suitable 
riparian habitat in project area. 

Species not expected to occur in project area: No marsh, aquatic, or 
possible riparian habitat. 

Species not expected to occur in project area: No reservoirs, rivers, 
perennial streams in project area. 

Species not expected to occur in project area: Project area unsuitable 
for nesting, unlikely to be used by wintering or transient birds. 

Source: USFWS 1998; http://ifw2es.fws.gov/EndangeredSpecies/Lists/ListSpecies.c~ 
*Recently removed from the Federal list of Endangered and Threatened Wildlife. See section 3.3.9. 
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3.3 Possible Occurrence of Federally-Listed Species 
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No federally-listed species are expected to occur regularly in the project area. More detailed descriptions 
of each species, including habitat requirements, known geographic and elevational range, and recorded 
occurrences, are provided in this section. 

3.3.1 Arizona agave 

The Arizona agave is found in the transition zone between oak-juniper woodland and mountain mahogany- 
oak scrub at 3,000 to 6,000 feet above sea level. Its known habitats are characterized by steep rocky 
slopes, however, it can occur on drainage bottoms or on relatively gentle slopes or saddles (USFWS 1998). 
The plant is believed to have originated through a hybridization between two other agave species, A. 
chrysunthu and A. toumeyuna var. bella. The nearest known populations of this plant occur in the New 
River Mountains, north and west of the project area. 

The site is below the known elevation range at which Arizona agave typically occurs. Furthermore, no 
oak-juniper woodland or mahogany-oak scrub vegetation associations occur within or near the project 
area. No agaves of any species were observed during field investigations. This species is not expected to 
occur in the project area. 

3.3.2 Arizona cliffrose 

Arizona cliffrose is restricted to Tertiary limestone lake bed deposits and occurs in small populations within 
relatively few locations in southeastern, central, and north-central Arizona (USFWS 1998). The only 
known population of Arizona cliffrose in Maricopa County is located in the Horseshoe Lake area. 

Soils in the project area are sandy and gravelly, derived primarily from granitic rock. No limestone 
deposits or outcrops were found in or near the project area. Arizona cliffrose is not expected to occur in 
the project area. 

3.3.3 Arizona hedgehog cactus 

The Arizona hedgehog cactus is found on open slopes in narrow cracks between boulders and in the 
understory of shrubs in the zone between Madrean Evergreen Woodlands and Interior Chaparral at an 
elevation range from about 3,700 to 5,200 feet above sea level (USFWS 1998). 

The elevation of the project area is below the known elevational range for this species. No Madrean 
Evergreen Woodlands or Interior Chaparral vegetation types occur. Arizona hedgehog cactus is not 
expected to occur in the project area. 

3.3.4 Lesser long-nosed bat 

The lesser long-nosed bat is a migratory species that occurs as a summer resident in desertscrub habitats 
in southeastern and central Arizona. Pregnant females of this species generally arrive in late April and 
early May and form maternity roosts in abandoned mine adits and natural caves. In late summer, lesser 
long-nosed bats migrate to higher elevations and feed primarily on the nectar and pollen of agaves and 
roost locally in caves. There are currently only three known maternity roosts in the State, all of which 
occur in southern Arizona (Petryszyn 1998). There are relatively few records for this species in Maricopa 
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County; prior to 1986, records were limited to one from Phoenix and one from Glendale (Hoffmeister 
1986). A single sight record (1992) also exists from a mine site in the Scottsdale area, although the species 
was not positively identified as a lesser long-nosed bat (Tim Snow, AGFD, per. comm. to SWCA 1998). 
Except for these records, the project area is outside the known geographic range for this species. 

The Occurrence of this species in the project area is considered highly unlikely. Potential roost sites such 
as mine adits and natural caves were not found within the project area. The United States Geological 
Survey (USGS) Arlington 7.5' quadrangle was examined and no such features were found within or near 
the project area. The project area is outside the known geographic range for this species, and there are 
no agaves and sparse saguaros on the project area, and therefore few possible foraging resources for this 
species. 

3.3.5 Sonoran pronghorn 

The Sonoran pronghorn occurs only as a small remnant population in arid flatlands of southwestern 
Arizona and adjacent Sonora, Mexico, although historically this subspecies ranged more widely than at 
present (AGFD 1996). Its habitat consists of wide alluvial basins with desert grasslands in the Sonoran 
Desert climatic zone (USFWS 1998). 

The project site falls well outside the known geographic range of this subspecies in southwestern Arizona; 
Sonoran pronghorn are not expected to occur in the project area. 

3.3.6 Desert pupfish 

The desert pupfish Occurred historically throughout the lower Gila River Basin. Although formerly 
extirpated in the State, the subspecies C. m. macularius has been reintroduced in four locations. The other 
subspecies, C.m. eremus, occurs only in Organ Pipe National Monument in southwestern Arizona (AGFD 
1996). 

The project area is outside the known geographical range of the species and does not support aquatic 
habitat. 

3.3.7 Gila topminnow 

Gila topminnows occurred historically in low to mid-elevation streams in drainages associated with the Gila 
River, A fairly extensive reintroduction of this species into its historic range occurred in the 1970s, with 
some success (AGFD 1996). Gila topminnows have been reintroduced at 11 natural sites in southern 
Arizona (AGFD 1996) and 200 sites throughout the Southwest (USFWS 1998). 

The project area does not support a permanent aquatic habitat. 

3.3.8 Razorback sucker 

Formerly widespread in the Gila and Colorado River systems, this species has been extirpated from much 
of its former range including the Gila River and its tributaries (USFWS 1994). Reintroduction of millions 
of fingerlings and a few large razorback suckers were made into the Gila, Salt, and Verde rivers and some 
tributaries between 1981 and 1990. No populations of razorbacks appear to have become established in 
any of the areas where they were reintroduced and little evidence has been found of individuals persisting 
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for more than a few months (Hendrickson 1993). 

There is no aquatic habitat in the project area for the razorback sucker. 

3.3.9 American peregrine falcon 

The American peregrine falcon was officially removed from the Federal list of Endangered and Threatened 
Wildlife on August 25, 1999 (Federal Register 1999). However, the bird is still protected under the 
Migratory Bird Treaty Act of 1918 (16 U.S.C. 703-71 1; 40 Stat. 755), as amended. The Act provides for 
regulations to control the taking, selling, transporting, and importing of migratory birds, their nests, eggs, 
and parts or products, when such items are included in the terms of any treaty, and provides enforcement 
authority and penalties for violations. 

In Arizona, peregrine falcons typically occur throughout the State at elevations up to 9,OOO feet, sometimes 
at considerable distances from standing water. Peregrine falcons prefer high cliffs for nesting and 
perching, although they have also been found to nest in trees and on high rise buildings (Johnsgard 1990). 
Transient and wintering peregrine falcons have been reported in downtown Phoenix and Mesa and nest on 
suitable cliff sites in areas outside the greater Phoenix area (Witzeman et al. 1997). 

No peregrine falcons were seen in or around the project area during the field evaluation. The topography 
of the area is relatively flat and does not include high cliffs that the peregrine falcon typically uses for 
perching and nesting. The falcons may fly over the general project area on occasion in search of prey, but 
the area is not likely to be an important foraging area. The project area is not considered to have nesting 
habitat for this species. 

3.3.10 Cactus ferruginous pygmy-owl 

Habitat for the cactus ferruginous pygmy-owl in Arizona includes Sonoran riparian deciduous woodlands 
and Sonoran desertscrub. Currently, this species is known only from southern Arizona, primarily Pima 
County and southern Pinal County. There are no recent records of this species in Maricopa County. 
Historic records from around the turn of the century exist for New River, Cave Creek, Phoenix, Salt 
River, and Agua Caliente in western Maricopa County (Johnson et al. 1998). A cactus ferruginous pygmy- 
owl was collected at the confluence of the Salt and Verde Rivers in 1951. A ferruginous pygmy-owl was 
heard at this location in 1971, but was not visually confirmed or heard after that (Witzeman et al. 1997). 
There are no historic or recent records of the cactus ferruginous pygmy-owl in the project vicinity. 

The occurrence of the species appears unlikely based on the lack of recent records of the species in 
Maricopa County and the habitat characteristics of the site. 

3.3.11 Southwestern willow flycatcher 

The southwestern willow flycatcher is a riparian-obligate species that nests in densely vegetated flood plain 
areas where cottonwood, willow, box elder, buttonbush, and arrow weed are present (USFWS 1998). 
Generally, this species is found in Sonoran life zones, although it has also been recorded from higher 
elevation in the White Mountains. The factors that are important to Southwestern willow flycatcher habitat 
include distribution and isolation of vegetation patches, hydrology, prey types and abundance, parasites, 
predators, interspecific competition, and environmental factors (NPS 1997). The project area falls outside 
the designated critical habitat for this species (Federal Register 1997). 
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No riparian habitat occurs in the project area. Southwestern willow flycatcher is not expected to nest or 
occur in the project area. 

3.3.12 Yuma clapper rail 

The Yuma clapper rail is a summer resident in cattail and bulrush marshes in the central and southwestern 
portions of the State. It has been reported from the Salt River near the Verde River confluence, A least 
29 individuals were recorded in 1995 along the Gila River west of Phoenix (Witzeman et al. 1997). 

No marsh or other aquatic riparian habitats occur in the project area. Yuma clapper rail is not expected 
to nest or occur in the project area. 

3.3.13 Bald eagle 

In Arizona, bald eagles nest primarily along the Gila, Salt, Verde, and Bill Williams Rivers (USFWS 
1998). Over 200 bald eagles may winter in the State, primarily near lakes and reservoirs. 

Bald eagles are not expected to nest or forage near the project area due to the lack of permanent surface 
water sources such as streams, rivers, or lakes. Bald eagles may occasionally fly over the project area but 
are not expected to occur regularly in the project area. 

I 
3.3.14 Mexican spotted owl 

I 

C 

Suitable habitat for the Mexican spotted owl is generally described as a relatively closed canopy ponderosa 
pine/mixed conifer forest associated with steep canyons or north-facing slopes in the northern and eastern 
portions of the State and with deciduous vegetation in steep canyons in the southern and southeastern 
portions of the State (Ganey and Balda 1994). Populations are scattered and occur in all but the arid 
southwestern portion of the state and most of the lowland riparian zones (USFWS 1998). Outside the 
breeding season, Mexican spotted owls may be found in canyons at lower elevations and have occasionally 
been reported in urbanized park settings in the Phoenix and Tucson metropolitan areas (R.B. Duncan, R.B. 
Duncan and Associates, pers. comm. to SWCA, 1999). 

C 
Mexican spotted owls are not expected to nest in the project area. Their occasional Occurrence in winter 
is possible, but highly improbable. 

t 
4.0 FINDINGS/RECOMMENDATIONS 

c 

I 

No federally-listed species are expected to occur regularly in the project area. No additional field work 
is required. However, we recommend species-specific field surveys be conducted for the cactus 
ferruginous pygmy-owl if a federal permit is required. Survey requirements require two consecutive years 
of three surveys per year between January-June.. Sonoran desert tortoise-like scat was observed during 
the field investigation. The desert tortoise is not protected by the ESA, but is considered a species of 
special concern in Arizona. A copy of the desert tortoise handling guidelines are included as Appendix 
A. 

I 

I 

All native shrubs, trees, and cacti are protected under the Native Plant Law. The Arizona Department of 
Agriculture (ADA) must be notified at least 60 days prior to destruction of protected native plants. A copy 
of the notification form to ADA is included as Appendix B. 
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~- 
EXECUTIVE SUMMARY 

This interim report presents a current summary of information regarding the 
groundwater system and a preliminary evaluation of the potential response of 
groundwater to pumping for three proposed power plants in the Centennial Wash 
Area. Development and calibration of a groundwater flow model to project 
responses to pumping for the three proposed power plants will be based on the 
findings of this report. 

The region consisting of the Hassayampa Sub-Basin of the Phoenix Active 
Management Area was considered in compiling and reviewing relevant reports and 
data regarding groundwater. Review of that information indicated that focusing 
efforts on a local study area is appropriate within the Hassayampa Sub-Basin. The 
local study area is called the Centennial Wash Area. 

The geologic framework of the Centennial Wash Area was developed starting 
from the extensive work conducted for siting of the Palo Verde Nuclear Generating 
Station and review of drillers’, geologists’ and geophysical logs collected from the 
files of the Arizona Department of Water Resources. In order of oldest to youngest, 
the geologic units identified in the area are: 

0 

0 

0 

0 

0 

0 

Basement Complex - Precambrian granitic and metamorphic rocks 
Bedrock - Tertiary (Miocene) Volcanic-Sedimentary sequence 
Lithologic Zone 1 - Tertiary (Miocene-Pliocene) Indurated Fanglomerate 
(also called the Red Unit) 
Lithologic Zone 2 - Tertiary-Quaternary Lower Silt, Sand and Gravel 
Deposits (also called the Lower Alluvial Unit) 
Lithologic Zone 3 - Tertiary-Quaternary (Upper Pliocene) Palo Verde Clay 
(part of the Middle Alluvial Unit) 
Lithologic Zone 4 - Tertiary-Quaternary Upper Silt Deposits (part of the 
Middle Alluvial Unit) 
Lithologic Zone 5 - Quaternary Upper Sand and Gravel Deposits (part of the 
Upper Alluvial Unit) 
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Lithologic Zone 6 - Quaternary Younger Fan Deposits (part of the Upper 
Alluvial Unit) 

The principal aquifer system and perched water-table aquifers are 
hydrostratigraphic units selected from this geologic framework and consideration of 
available water-level elevation contour maps and hydrographs. The regional, 
principal aquifer system comprises aquifers in the Volcanic-Sedimentary Bedrock 
Sequence, the Red Unit, and the Lower Alluvial Unit. Where the Palo Verde Clay of 
the Middle Alluvial Unit is present, it is a leaky aquitard confining the principal 
aquifer system. Where the Palo Verde Clay is absent and the Upper Silt Deposits of 
the Middle Alluvial Unit are present, the Upper Silt Deposits are also included with 
the principal aquifer system. Where the Palo Verde Clay is present, perched water- 
table aquifers may develop in the overlying Upper Silt Deposits or Upper Alluvial 
Unit with water-level elevations tens of feet higher than those of the underlying 
principal aquifer. 

The Basement Complex and the Palo Verde Clay were identified as boundaries 
to groundwater flow in the Centennial Wash Area. The Basement Complex serves 
as a substantial boundary to groundwater flow both horizontally at the sides of the 
area and vertically as a basement to the area. The Basement Complex rises up 
along the northeast side of the Centennial Wash Area and restricts groundwater 
flow there. The Palo Verde Clay is not as substantial a boundary to flow as the 
Basement Complex, but it is expected to substantially slow the flow of groundwater 
downward from the surface and upward from the principal aquifer system where 
the Basement Complex rises up in the northwestern part of the Centennial Wash 
Area. 

The available data and interpretations for hydraulic parameters such as 
transmissivity and hydraulic conductivity for the Centennial Wash Area were 
compiled and reviewed. The available information for estimating hydraulic 
parameters is sparse. Efforts are ongoing to collect data and estimate hydraulic 
parameters in the vicinity of the proposed power plants. 

Recharge and discharge components of the groundwater system in the 
Centennial Wash Area were identified and preliminary estimates were made as data 
allowed. The recharge components were summarized as: 

0 

0 

0 Infiltration from agricultural operations; 

Groundwater flow in from adjacent areas, 
Infiltration of precipitation and runoff, and 

and included: 

0 West-bound groundwater flow in from the West Salt River Valley beneath 
the Gila River channel near Hassayampa, 
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East-bound groundwater flow in from the Harquahala Basin beneath the 
Centennial Wash channel at Mullen’s Cut, 

Direct infiltration of precipitation, 

Infiltration of runoff at mountain fronts, 

Gila River infiltration, 

Hassayampa River infiltration, 

Centennial Wash infiltration, 

Minor tributary infiltration, 

Industrial detention basin infiltration, 

Agricultural leaching requirement, and 

Arlington Canal transmission losses. 

The discharge components were summarized as: 

Groundwater flow out to adjacent areas, 

Groundwater flow into the Gila River, 

Evapotranspiration, and 

Wells; 

and included: 

Southeast-bound groundwater flow out to the Gila Bend Basin beneath the 
Gillespie Basalt flow near Gillespie Dam, 

Direct evaporation from the water table, 

Transpiration from phreatophytes, 

Groundwater flow into the Gila River, 

Agricultural pumping, 

Industrial pumping, 

Domestic pumping, and 

Pumping for livestock watering. 
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The recharge and discharge estimates were assembled into a preliminary groundwater 
budget and the resulting summary was reviewed. Inspection of the preliminary 
groundwater budget indicates that the estimated boundary flows and flows to and from 
the Gila River will require refinement. This conclusion is based on expected overall 
depletions in storage indicated by water-level data and the assumption that the 
agricultural water use estimates are relatively accurate, an assumption that should be 
confirmed 

acre-feet per year (ac.-ft./yr.) of pumping for agriculture in the Centennial Wash Area 
from approximately 1950 to 1980 resulted in water-level declines near pumping centers 
of over 100 feet. During the times of largest drawdowns in the pumping centers, water- 
level elevations in areas a few miles from the pumping centers fluctuated up and down by 
only a few feet. Proposed pumping for the power plants is estimated here at 16,000 to 

Based on the information available to date, it is concluded that approximately 40,000 
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18,000 ac.-ft./yr. Therefore, the response of the groundwater system to pumping for the 
power plants - water-level declines - may be expected to be a fraction (perhaps one third 
to half) of that observed in the past in response to agricultural pumping. 

0 
The conclusions of this interim report should be tested by refining the water budget 

components through model calibration and conducting simulations of 30 years of power 
plant pumping. A model provides for consistent comparison of simulated water level 
elevations with measured water-level elevations (calibration targets) and therefore is a 
more severe test of water budget components than a simple, lumped water balance. The 
available water-level data will provide suitable targets for model calibration. 

In developing the model, agricultural water use characteristics of the area during the 
past 50 years should be further investigated and the relevant water budget component 
estimates should be refined. Estimates of flow to and from the Gila River should be 
refined as part of model calibration. 

To further support and guide the calibration of the model, additional estimates of 
hydraulic parameters should be developed through the conduct of aquifer tests in the 
principal aquifer system at several locations using observation wells, as they are available 
and access can be obtained. The hydraulic parameter estimates resulting from the aquifer 
tests can be incorporated into the model during calibration and can serve as additional 
Cali bration targets. 
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1.0 INTRODUCTION 

1.1 Purpose 

The goal of the work discussed in this interim report is to qualitatively evaluate the 
potential response of groundwater to pumping for three proposed electrical power 
generation facilities (power plants) south of the Palo Verde Nuclear Generating Station 
(PVNGS) west of Phoenix, Arizona. In support of addressing this goal, the following 
objectives were selected: 

1. 

2. 
3. 
4. 
5 .  

6 .  

Review relevant reports on groundwater for the region surrounding the proposed 
power plants, 
Select a local model study area, 
Review in detail the available reports and data for the local model study area, 
Characterize the groundwater resources of the local model study area, 
Qualitatively evaluate the response of the groundwater in the local model study 
area to pumping for the proposed power plants, and 
Develop the technical foundation for development of quantitative calculations of 
groundwater response to the proposed power plant pumping. 

This interim report addresses the first five objectives stated above. The development 
of a computer simulation model of the groundwater in the local model area to address the 
sixth objective has begun with technical input from the Arizona Department of Water 
Resources, Maricopa County, and representatives and technical consultants to the 
proposed power plant companies. The development and results of that model will be 
presented in a separate document. 

1.2 Background on Arizona Groundwater Regulation 

The following discussion of potential groundwater use by the three proposed power 
plants requires some background on terms derived from groundwater regulations in 
Arizona. This subsection is a preliminary effort at providing definitions of these terms, 
but does not purport to be a legal analysis. Instead, this subsection is a generalized 
collection of definitions found in publicly available sources and commonly used in 
discussions of water use by the proposed power plants. Legal counsel should be 
consulted for interpretation of Arizona’s statutes for a specific situation. 

Groundwater rights within Active Management Areas (AMAs) are subject to the 
Arizona Groundwater Management Act of 1980 (GMA) and are quantified and enforced 
by the Arizona Department of Water Resources (ADWR). All of the proposed power 
plants are within the Phoenix Active Management Area (PhxAMA). All of the power 
plants have acquired rights to pump groundwater through purchase of farmlands with 
associated groundwater rights. 
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Irrigation grandfathered rights (IGRs) within the AMAs are calculated by AD WR 
based on the GMA as follows: “multiply the water duty acres for each farm within the 
farm unit by the irrigation water duty for the farm unit and divide that amount by the 
number of irrigation acres in the farm.. .” (ADWR, 1998 - page 76). Irrigation water duty 
or water duty is “the amount of water in acre-feet per acre that is reasonable to apply to 
irrigated land in a farm unit during the accounting period as determined by the [ADWR] 
director.. .” [underlining added] (ADWR, 1998 - page 54). An acre-foot (ac.-ft.) is a 
volume unit commonly used in Arizona that amounts to 325,85 1 gallons of water. Water 
duty acres are ”. . .the highest number of acres in the farm, taking rotation into account, 
which were legally irrigated in any one Year in the five years preceding January 1, 1980 
. . .”[underlining added] (ADWR, 1998 - page 76). The irrigation acres are ‘‘. . .the acres 
in the farm which were legally irrigated at any time during the five years preceding 
January 1, 1980.. .” [underlining added] (ADWR, 1998 - page 76). Note that the water 
duty changes with the accounting period while the other quantities are fixed based on the 
data from 1975- 1980. ADWR institutes plans to reduce agricultural water use by 
adjusting the amount reasonable to apply to irrigated land in each 1 0-year management 
plan period (1 980-1 990, 1990-200, etc.). 

An IGR can be conveyed for non-irrigation use, specifically an “. . .industry engaged 
in the generation of electrical energy for the purpose of electrical energy generation ...” 
(ADWR, 1998, page 86). The right after conveyance is called a Type I non-irrigation 
grandfathered right (or, informally, a Type I right) and amounts to the lesser of the IGR 
or . . .”three acre-feet per year multiplied by the number of water duty acres in the farm in 
which the acre to which the right is appurtenant is located divided by the number of 
irrigation acres in the farm” (ADWR, 1998 - Page 87). Although the applicability of 
protocols for determining the Type I rights are to be evaluated by legal counsel, the 
general process is to allow three ac.ft. per acre per year (ac.-ft./ac.-yr.) of farmland 
purchased by the power companies. 

By foreseeing the purchases of agricultural lands for other uses with urban growth, 
and instructing ADWR to reduce water rights from a typical range of four to six ac.ft./ac.- 
yr. down to three ac.ft./ac.-yr. upon conveyance, the GMA instituted a long-term plan to 
reduce groundwater use by agriculture. The GMA, through ADWR, limits the maximum 
permissible pumping by the proposed power plants to their conveyed Type I rights. With 
this background in mind, the potential groundwater use by the proposed power plants is 
summarized below. 

1.3 Three Proposed Power Plants 

The three proposed power plants would connect to a new switchyard south of 
PVNGS called the Palo Verde South Switchyard. The three proposed power plants are: 

The Mesquite Power Project proposed by Sempra Energy Resources, 
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The Arlington Valley Energy Project proposed by Duke Energy North America, 
and 

The Combined Cycle Power Plant Project (informally known as the Redhawk 
Plant) proposed by Pinnacle West Energy Corporation. 

All three power plants will be new combined cycle facilities that generate electrical 
power primarily from combustion of natural gas, but also use residual heat to create 
steam and generate electrical power from the steam as well. All of the proposed facilities 
will be built in 500-megawatt ( M W )  units. 

The Mesquite Power Project proposed by Sempra Energy Resources comprises two 
500-MW units completed by 2003, depending on the completion of the Palo Verde South 
Switchyard (Sempra Energy Resources, 2000). The project owns options to purchase 
approximately 2,990 acres of farmland with approximately 15,000 ac.-ft./yr. of IGR. The 
conveyance at a rate of 2.67 ac.-ft./ac.-yr. (less than three ac.-ft./ac.-yr. due to the number 
of acres irrigated during the historical period) would result in a Type I right of 7,990 ac.- 
ft./yr. Based on operational plans, the proposed project is expected to have a water 
demand of approximately 7,500 ac.-ft./yr. Pumping on the acquired land for irrigation 
since 1983 ranged from zero to 3,400 ac.-ft./yr. and averaged 700 ac.-ft./yr. (ADWR, 
1999b), an amount that is well below the IGR or conveyed Type I rights. 

The Arlington Valley Energy Project proposed by Duke Energy North America 
comprises two 500-MW units. Maximum estimated water demand at build out is 
estimated to equal the conveyed Type I rights (ARCADIS Geraghty & Miller, 1999). 
Duke Energy North America acquired 2,400 acres of farmland with six IGRs. The total 
of the IGRs for 1999 was 11,200 ac.-ft./yr., which was obtained by applying varying 
water duties to lands totaling 2,272 acres. Conveyance to a Type I right at three ac.- 
ft./ac.-yr. would amount to 6,817 ac.-ft./yr. Pumping on the acquired land for irrigation 
since 1983 ranged from 1,700 ac.-ft./yr. to 7,400 ac.-ft./yr. and averaged 4,000 ac.-ft./yr. 
(ADWR, 1999b), an amount that is well below the IGR or conveyed Type I rights. 

@ 

The Combined Cycle Power (Redhawk) Plant proposed by Pinnacle West Energy 
Corporation comprises four 500-MW units built one at a time and completed between 
late 2000 and 2007 (Hargis+Associates, Inc., 1999 - page 1). Maximum estimated water 
demand at build-out is 13,300 ac.-ft./yr. The projected water supply will be 90 to 95 
percent effluent purchased from PVNGS (1 1,970 to 12,640 ac.-ft./yr.). Negotiations for 
the effluent delivery between PVNGS and Pinnacle West Energy Corporation continue at 
this writing (April 2000). Pinnacle West Energy Corporation purchased 1,119 acres of 
farmland with IGRs that will convey to Type I rights amounting to approximately 3,356 
ac.-ft./yr. Groundwater demand for the Redhawk Plant is expected to be 660 to 1,330 
ac.-ft./yr., given expected effluent deliveries, but permissible maximum under state law 
will be the Type I right (approximately 3,360 ac.-ft./yr.). Pumping on the acquired land 
for irrigation since 1983 has ranged from 1 ac.-ft./yr. to 2,500 ac.-ft./yr. and averaged 600 
ac.-ft./yr. (ADWR, 1999b), an amount that is well below the IGR or conveyed Type I 
rights. 
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Together, the three power plants have acquired 6,509 acres of farmlands with 31,200 
ac.-ft./yr. of IGRs. Conversion of these IGRs to Type I rights would result in a maximum 
permissible groundwater withdrawal by all three plants of 18,167 ac.-ft./yr. Projected 
actual groundwater demand for the three plants is 15,600 ac.-ft./yr. 

a 
In summary, the groundwater use by the three power plants is projected to range 

between approximately 16,000 ac.-ft./yr. (estimated demand) and 18,000 ac.-ft./yr 
(maximum permissible under Arizona state law). Pumping on the lands acquired by the 
power plants since 1983 has ranged from 1,700 ac.-ft./yr. to 11,500 ac.-ft./yr. and 
averaged 5,100 ac.-ft./yr. (ADWR, 1999b). If irrigated agriculture were to resume at 
historical levels (1950~~  1960s and 1970s) on the fannlands acquired by the power plants, 
the groundwater pumping would range between approximately 20,000 and 40,000 ac.- 
ft./yr. 

1.4 Scope 

This interim report is based on the data and reports available to Peter Mock 
Groundwater Consulting, Inc. (PMGC) as of this writing (April 2000). Additional data 
are expected in the next few months from aquifer testing, water-quality sampling and 
analysis, water-level measurement and drilling programs initiated by Sempra Energy. 
Aquifer testing and drilling programs initiated by Pinnacle West Energy Corporation are 
expected to provide additional data in the next few months as well. 

As mentioned above, the Hassayampa Sub-Basin of the PhxAMA is considered a 
useful area for the regional evaluation of groundwater flow and logical, considered 
selection of a local model study area. Specifically, the local model study area only needs 
to enclose an area surrounding the proposed power plant properties out to obvious 
boundaries to groundwater flow or distances containing distinctive groundwater 
occurrence and flow conditions. From evaluation of reports and interpretations presented 
in existing reports for the regional area, a local model study area was selected here and 
detailed interpretations were limited to that area. For completeness, data within a small 
margin around the local model study area (one to two miles) were also considered. 

Water quality is not considered in this report at this time. However, data were noted 
in the references reviewed here upon which interpretations could be made at a later time 
concerning the distribution of inorganic chemical constituents in groundwater. 

1.5 Plan of Development 

This Section 1 has been an introduction to the work described in this interim report. 
Section 2 is a discussion of relevant geologic and hydrologic reports from a regional 
perspective (for the Hassayampa Sub-Basin of the PhxAMA) and selection of a local 
model study area (the Centennial Wash Area). Section 3 is a geologic framework for the e 
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Centennial Wash Area, which serves as the foundation for the identification of 
hydrostratigraphic (groundwater flow) units presented in Section 4. Section 5 is a 
description of the hydrologic boundaries to the Centennial Wash Area while Section 6 
provides estimates of hydraulic properties of the hydrostratigraphic units in the 
Centennial Wash Area. Section 7 provides estimates of inflow and outflow components 
of the groundwater budget in the Centennial Wash Area, which are used in Section to 
construct a preliminary, overall groundwater flow budget for the Centennial Wash Area. 
Section 9 is a discussion of the report as a whole - summary of findings, conclusions 
drawn, and recommendations for future work, while Section 10 presents citations for 
documents referred to in Sections 1 - 9. 
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2.0 REGIONAL SETTING 

2. I Introduction 

For this interim report, the extent of regional consideration is defined by the 
Hassayampa Sub-Basin of the PhxAMA defined by ADWR (Figure 1). To the extent 
that previous geologic or hydrologic studies investigated and reported on areas including, 
adjacent to, or overlapping with the Hassayampa Sub-Basin, they were considered 
relevant to this study. This section on regional setting is divided into subsections on 
review of relevant studies, geography, geology, climate, surface hydrology, subsurface 
hydrology, and selection of a local study area. 

2.2 Review of Relevant Regional Studies 

This subsection presents a review of the primary geology and hydrology studies of 
the region. There have been numerous studies of areas including or overlapping with 
portions of the Hassayampa Sub-Basin. However, none focused on the area acquired for 
the proposed power plants, a situation which requires extraction of relevant information 
from each study and synthesis for the Hassayampa Sub-Basin. In the subsection, the 
scope of each relevant study is briefly described, followed by an assessment of the 
particular relevance of the study to this effort. The review is presented in chronological 
order based on publication date. 

The U.S. Geological Survey (USGS) of the U.S. Department of the Interior conducted 
the first regional study of groundwater conditions in the Lower Hassayampa Area (Stulik, 
1974). The study area for that report is approximately the lower half of the Hassayampa 
Sub-Basin of the PhxAMA. See Figure 1 for the locations of the Lower Hassayampa 
Area in relation to the Hassayampa Sub-Basin. As reported in Stulik (1974), the USGS 
compiled a field inventory of wells in 1968, collected drillers logs, measured water-levels 
and well discharges during the period 1968 to 1973, and collected water-quality samples 
for analysis of inorganic constituents. Of particular interest to this study is that the report 
includes a map of surficial geology and subsurface geologic interpretations by M.E. 
Cooley, a map of irrigated areas interpreted from a 1968 aerial photograph, a water-level 
elevation contour map for 1970, and estimates of groundwater pumping separated 
between what Stulik (1 974 - Plate 1) defined as the Centennial and Tonopah- 
Hassayampa areas. See Figure 1 for the dividing line between these two areas. 

Two closely related studies characterized groundwater conditions in a corridor along 
the Salt and Gila Rivers from 23rd Avenue to Gillespie Dam. Both Water Development 
Corporation (Halpenny and Greene, 1975) and Water Resources Associates, Inc. (1 975) 
prepared reports for NUS Corporation concerning the potential impacts of water use by 
the then proposed Palo Verde Nuclear Generating Station (PVNGS) on the regional water 
resources. Both reports provided water balances for the study corridor for 1974 and 
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projections of water balances in 5-year intervals forward to the year 2000, Relevant to 
this study are estimates of surface water flows, effluent discharges from the City of 
Avondale, City of Tolleson and City of Phoenix 23’d and 91” Avenue Wastewater 
Treatment Plants, channel seepage losses/gains, consumptive use of crops in Arlington 
Canal Company lands and discharge to phreatophytes. 

The USGS published an update to Stulik’s (1 974) report (Stulik and Laney, 1976) 
that is in the typical format of USGS and ADWR “Ground-Water Conditions” map 
reports. The report covers the USGS Lower Hassayampa Area of Stulik (1 974) and 
presents water-level measurements for 1975, water-level change maps for 1970 - 1975, 
and specific conductance (related to total dissolved solids) and fluoride measurements for 
1975. The report also presents irrigated acreages for 1974 based on Arizona Crop and 
Livestock Reporting Service data checked in the field by the USGS. A supplement was 
published for this report containing the basic data used for the report (USGS, 1976). 

The Soil Conservation Service (SCS) of the U.S. Department of Agriculture mapped 
soils over the central part of Maricopa County in the 1960s and 1970s (SCS, 1977). Of 
relevance to this study are descriptions of surficial geologic materials and aerial 
photography used as bases for presenting the detailed maps of the soil units. The lands 
prepared for irrigation in 1973 are visible in the aerial photographs. 

Between 1978 and 1980, Fugro (1 978, 1980) investigated the geology and 
groundwater conditions in the vicinity of the then-proposed PVNGS for the Arizona 
Nuclear Power Project. The scope of their studies extended for tens of miles around the 
PVNGS. Surficial geology was mapped for the entire Lower Hassayampa Area of Stulik 
(1 974) and beyond. Over 70 borings were drilled to depths of 200 to 600 feet, borehole 
geophysical logs were run in the boreholes, and gravity and seismic surveys were 
conducted. The report further summarized interpretations of two pumping tests (of a 
deep irrigation well and of a shallow test well), interpretations of numerous slughail tests 
of the borings and laboratory tests of permeability for core samples from the borings. 

The USGS published a report for the “Hassayampa Area” in 1980 (Sanger and Appel, 
1980), but it addressed only the area north and east of the Belmont Mountains. See 
Figure 1 for the location of the Hassayampa Area as defined by Sanger and Appel(l980). 
The focus of the study was primarily far to the north of the Hassayampa Plain in the 
vicinity of the Town of Wickenburg. Six water-level measurements (and observations of 
three dry holes) for 1976- 1977 in the Hassayampa Plain were presented, but were 
considered insufficient to contour. One water-quality sample in the Hassayampa Plain 
was analyzed for inorganic constituents. 

The ADWR Basic Data Unit assumed the work of preparing groundwater conditions 
map reports from the USGS in 1980. ADWR began with a study of the Harquahala 
Basin by Graf (1 980). Water-level measurements and results of inorganic water-quality 
analyses are presented for 1979- 1980. That report has significance to this study in that 
the Harquahala Basin is adjacent to the Hassayampa Sub-Basin on the west and boundary 
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conditions between the two basins for 1979-80 can be inferred from water-level elevation 
contour maps. 

ADWR’s Basic Data unit developed a groundwater conditions map report in 1981 for 
the Gila Bend Area (Sebenik, 1981). Water-level measurements and results of inorganic 
water-quality analyses are presented for 1979. Another groundwater conditions map 
report for the Gila Bend Basin was completed and published by ADWR Basic Data Unit 
in 1996 (Rascona, 1996). Water-level measurements and results of inorganic water- 
quality analyses were presented for 1993 along with hydrographs and water-level change 
maps. These reports have significance to this study in that the Gila Bend Basin is 
adjacent to the Hassayampa Sub-Basin on the south and boundary conditions between the 
two basins for 1979 and 1993 can be inferred from the water-level elevation contour 
maps. 

In 1984, Water Development Corporation (Halpenny, 1984) published the first study 
dedicated solely to the “waterlogging” problem in the vicinity of the Town of Buckeye. 
The waterlogging problem comprises depths to water of 4 to 10 feet and increasing 
salinity within Buckeye Water Conservation and Drainage District. The increasing base 
flow of the Gila River was identified as the major cause of the waterlogging. This report 
extracted and expanded on previous reports for the Buckeye area by this same author 
(Halpenny and Greene, 1975, 1977; Halpenny, 1982a,b; Halpenny, 1983) with a focus on 
the waterlogging problem. Of relevance to this study is the summary of the Buckeye area 
reports up to 1984 and a December 1983 water-level elevation contour map. 

Long (1983) prepared a groundwater conditions map report for ADWR’s Basic Data 
Unit that expanded on the works of Stulik (1 974) and Stulik and Laney (1 976). This 
report addressed the entire Hassayampa Sub-Basin of the then newly created PhxAMA. 
The area also included much of what Sanger and Appel(l980) had called the 
Hassayampa Area, but excluded the Wickenburg area. See Figure 1 for the locations of 
these areas relative to the Hassayampa Sub-Basin. Long (1 983) presented maps of water- 
level elevation contours and inorganic water-quality analyses results for 1982, along with 
hydrographs (1 950 to 1982) and a water-level change map for the period 1970 to 1982. 
The water-level elevation contour map included data points and separately addressed the 
principal regional aquifer and a regional of shallower groundwater (“perched water”) 
beneath PVNGS. Long (1 983) also presented pumping estimates for the Lower 
Hassayampa area for the period 1973 to 1981. Unlike the previous USGS studies (Stulik, 
1974; Stulik and Laney, 1976), irrigated area estimates were not presented. A 
supplement was published for this report containing the basic data used for the report 
(ADWR, 1983). 

A groundwater conditions map report for the adjacent PhxAMA, minus the 
Hassayampa Sub-Basin, was published by the ADWR Basic Data Unit using data 
collected in 1982 (Reeter and Remick, 1986). Of relevance to this study are the plotted 
individual water-level elevation data points and interpreted contours, which assist in 
evaluating the flow of groundwater into the Hassayampa Sub-Basin from the east beneath 
the Gila River channel. 
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Errol L. Montgomery & Associates, Inc. (1 986, 1988) performed a study of 
waterlogging in the Buckeye area for the PhxAMA of ADWR in the 1980s. The first 
report (Montgomery, 1986) compiled and evaluated historical data and the second report 
(Montgomery, 1988) used water budget models to evaluate conditions as of 1985 and 
project conditions into the future under various scenarios for the area along the Salt and 
Gila Rivers from 23'd Avenue to Gillespie Dam. The scope of this study was reminiscent 
of that of the work reported on by Halpenny and Greene (1 975) and Water Resources 
Associates, Inc (1 975) in the early 1970s, but the emphasis of the work in the 1980s was 
on depths to water of 4 to 10 feet in the Buckeye area that were impacting agricultural 
production and the applicability of a tax on pumping imposed by the Groundwater 
Management Act of 1980. The study by Montgomery (1 986,1988) was comprehensive 
and relevant to this study in that water budgets were computed (with detailed 
groundwater and surface water flow components) for the Arlington area for 1985 
conditions. In addition, several dozen shallow piezometers were installed and water-level 
elevation data were collected in March 1987. 

Halpenny and Halpenny (1 988) reported on the first comprehensive assessment of 
groundwater resources in the Hassayampa Plain. See Figure 1 for the location of the 
alluvium of the Hassayampa Plain investigated by Halpenny and Halpenny (1 988). 
Based on inspection of water-level and stream-gaging data from the USGS and ADWR, 
and from the findings of nine new test holes (approximately 1200 feet deep) and aquifer 
tests of three new test wells and an existing well, Halpenny and Halpenny (1 988) 
estimated the flux of that portion of the groundwater flow leaving the Hassayampa Plain 
east of the Belmont Mountains and south to the Buckeye area. Halpenny and Halpenny 
(1 988) defined the subsurface geology of the Hassayampa Plain for the first time and 
developed a water-level elevation map for 1987 that they compared to that of Long 
(1983) and a map developed by the U S .  Bureau of Reclamation in 1945. 

Investigations of the Hassayampa Landfill Federal Superfund Site began in the 1980s 
and remedial action (four wells pumping a total of 7 gallons per minute (gpm) followed 
by air stripping treatment, followed by deep injection) for volatile organic compounds in 
shallow groundwater began March 1994. Hydrogeologic data for the Hassayampa 
Landfill Site are presented in reports by Errol L. Montgomery & Associates, Inc. (1 994, 
1998). They defined the local geology, ran pumping tests and monitored water levels. 
This work is relevant to this study in that detailed data are available to assist in 
interpreting the shallow (less than 300 feet below land surface [bls]) geology and 
groundwater flow in this area. 

The most recent product of the ADWR Basic Data Unit in terms of groundwater 
conditions maps for the region is that of Hammett and Herther (1 995). These maps cover 
the complete PhxAMA, including the Hassayampa Sub-Basin and present water-level 
measurements and inorganic water-quality data collected in 1992. A draft set of similar 
groundwater conditions maps using data from 1997 is being prepared by ADWR at this 
writing (April 2000). e 
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In summary, there have been substantial studies completed since the 1970s of 
portions of the Hassayampa Sub-Basin. Each had a specific focus and none focused on 
the pumping along the north side of Centennial Wash. However, the assembled reports 
for these studies comprise a foundation for interpreting groundwater flow conditions in 
this area and selecting a local study area. The remaining subsections of this section 
extract relevant information from the previous regional studies as necessary to assist in 
selecting a local study area. 

2.2 Geography 

A brief overview of geography is provided here to assist the reader in developing a 
familiarity with the general features of the region. Topography, landmarks, and locations 
of the proposed power plant properties and named areas are discussed in this subsection. 
Figure 1 summarizes many of the features discussed in this subsection. 

The Hassayampa Sub-Basin is the focus of this study. The Harquahala Basin bounds 
it on the west, the West Salt River Valley Sub-basin bounds it on the east, and the Gila 
Bend Basin bounds it on the south. The McMullen Valley Basin and the northern portion 
of the Hassayampa Basin bound it on the north. The Sub-Basin boundaries are 
dominated by mountain ranges. The Gila Bend and Buckeye Mountains are on the south, 
The White Tank Mountains are on the East. The Vulture Mountains form the northern 
boundary of the Sub-Basin. The Belmont Mountains and Palo Verde Hills traverse the 
Sub-Basin from the northwest to southeast. 

Interstate Highway 10 (1-1 0) traverses the Sub-Basin from west to east, as does the 
Buckeye-Salome Road and a major natural gas pipeline. The Gila River, Hassayampa 
River, Centennial Wash, and Jackrabbit Wash are the primary drainages of the Sub- 
Basin. Dickey and Winters Washes are a few of the many small tributaries to Centennial 
Wash. 

PVNGS and the three proposed power plants are located in the south central portion 
of the Hassayampa Sub-basin. The towns of Palo Verde, Hassayampa, and Arlington are 
also located in the south central area. The towns of Wintersburg and Tonopah are located 
in the north and west areas of the Sub-basin. The Hassayampa Landfill is located just to 
the northwest of the Town of Hassayampa. The town of Buckeye is outside of the Sub- 
Basin on the eastern edge of the map shown in Figure 1. 

Study areas of the various investigators described in the previous subsection include 
the Hassayampa and Lower Hassayampa Areas of the USGS, the Centennial and 
Tonopah-Hassayampa Areas of the USGS, and the Hassayampa Plain of Halpenny and 
Halpenny (1 988). 
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2.3 Geology 

The geology of the region can be interpreted from surficial mapping and analysis of 
subsurface data such as drill cuttings within the framework of structural geology 
principles. The region has experienced dramatic geologic forces moving rocks thousands 
of feet relative to their starting positions. The time-sequence and typical processes 
involved in the geologic events is important for gaining an understanding the current 
distribution of geologic materials at the surface and in the subsurface. Reports by the 
Arizona Geological Survey (AGS), USGS, Fugro, Water Development Corporation 
(Leonard Halpenny), and hydroGEOPHYSICS are the basis for the discussion in this 
section. 

The primary subsurface geologic descriptions of the area were presented by M.E. 
Cooley (Stulik, 1974) and Fugro (1978, 1980). Typical current nomenclature for alluvial 
sediments developed by the USGS and ADWR from earlier U.S. Bureau of Reclamation 
definitions for the adjacent East and West Salt River Valley Sub-Basins (see Corkhill and 
others [ 1993 - page 161 for a recent synthesis) are also considered relevant and are used 
for comparison although they are not discussed separately here. 

AGS (Reynolds, 1988) developed a current map of surficial geology for Arizona that 
includes the region of interest here. The Hassayampa Sub-Basin is located in the Basin 
and Range tectonic province (Kamilli and Richards, 1998) where steep vertical breaks in 
the earth's crust produce elongated mountain ranges and intervening sediment-filled 
basins. Figure 2 is a map of surficial geology modified from Reynolds (1 988) with 
updates found in Kamilli and Richard (1998). The White Tank Mountains are aligned 
north to south while the remaining mountain ranges and groups of isolated rock 
exposures are typically aligned N40"W. Precambrian rocks (look for Yxg in Figure 2) - 
primarily granite-gneiss and minor metamorphosed sedimentary types - are exposed in 
the White Tank Mountains, Belmont Mountains, Buckeye Hills, and portions of the Gila 
Bend Mountains and Palo Verde Hills. Tertiary rocks (Tsv) - primarily igneous extrusive 
(volcanics: rhyolite to andesite to basalt flows and tuffs) and minor sedimentary rocks 
(gray arkosic, white tuffaceous and red-brown mixed sediment conglomerates) - 
dominate the Palo Verde Hills and portions of the White Tank Mountains, Belmont 
Mountains and Gila Bend Mountains. Quaternary igneous extrusive rocks (QTb) - two 
basalt cones - rise above and are interbedded with fluvial sediments along the Gila River 
near Hassayampa (the Arlington Basalt Flow) and at Gillespie Dam (the Gillespie Basalt 
Flow). Exposures of granite and gneiss are key points to note, as they are substantial 
barriers to groundwater flow in this area. Examples of granite or gneiss exposures are the 
White Tank Mountains, the southeast extension of the Belmont Mountains at the junction 
of the Hassayampa Plain and Lower Hassayampa Areas, the south boundary of the 
Centennial Wash area in the Gila Bend Mountains and the northwest end of the Palo 
Verde Hills. 

M.E. Cooley of the USGS developed the geologic map and organization of geologic 
units for the Lower Hassayampa Area presented in Stulik (1974 - Page 7 and Plate 1). 

Peter Mock Groundwater Consulting, Inc 

April 4,2000 
Centennial Wash Area Groundwater 

Interim Report 



12 

Drillers’ logs are presented as an appendix with interpreted divisions of the units 
encountered in each well. At the time of that writing ( Stulik, 1974 - page 7), M.E. 
Cooley divided the geologic materials of the area into: 

Volcanic rocks 
0 Valley-fill deposits 

Stream and flood-plain alluvium 

Crystalline and consolidated sedimentary rocks 

The crystalline and consolidated sedimentary rocks were reported by Stulik (1 974) to 
be dominated by gneiss and granite. The volcanic rocks were reported to be dominated 
by rhyolitic to andesitic tuffs overlain by andesitic to basaltic flows. The valley-fill 
deposits were reported to be weakly cemented sand, silt and clay with minor gravel and 
basalt flows. Consideration of current USGS and ADWR nomenclature would likely 
result in assignment of Cooley’s valley-fill deposits to the Red Unit, Lower Alluvial Unit 
and Middle Alluvial Unit (see Corkhill and others, 1993). The stream and flood-plain 
alluvium were reported to be primarily unconsolidated gravel, sand and silt. 
Consideration of current USGS and ADWR nomenclature would likely result in 
assignment of the Cooley’s stream and flood-plain alluvium to the Upper Alluvial Unit 
(see Corkhill and others, 1993). 

Fugro (1 978, 1980) presented surficial geology maps, geophysical surveys and 
numerous geologic cross-sections for the area in and surrounding the PVNGS property. 
Figure 3 presents the central portions of the two regional geologic cross sections 
presented by Fugro (1 978). They defined a framework for the geology that is more 
detailed than the general framework used by the USGS and ADWR for groundwater 
studies in adjacent alluvial basins: Basement Complex, Red Unit, Lower Alluvial Unit 
(LAU), Middle Alluvial Unit (MAU), and Upper Alluvial Unit (UAU). See Corkhill and 
others (1993) for a review of the current USGS and ADWR nomenclature. Fugro’s 
(1 980) definitions were based on observations and measurements for over 70 boreholes 
ranging from 200 to over 600 feet. The measurements included geotechnical parameters, 
particle size, natural gamma radiation and magnetic orientation reversals. Fugro (1 978 - 
Figure 2.5-1 9) defined a geologic framework for the vicinity of the PVNGS, as follows in 
order of decreasing age: 

Basement Complex - Precambrian granitic and metamorphic rocks. 

0 Bedrock - Tertiary (Miocene) Volcanic-Sedimentary Sequence 

0 Lithologic Zone 1 - Tertiary (Miocene-Pliocene) Indurated Fanglomerate (Red 
Unit) 

0 Lithologic Zone 2 - Tertiary-Quaternary Lower Silt, Sand and Gravel Deposits 
(LAU) 
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Lithologic Zone 3 - Tertiary-Quaternary (Upper Pliocene) Palo Verde Clay 
(MAW 

Lithologic Zone 4 - Tertiary-Quaternary Upper Silt Deposits (MAU) 

0 Lithologic Zone 5 - Quaternary Upper Sand and Gravel Deposits (UAU) 

Lithologic Zone 6 - Quaternary Younger Fan Deposits (UAU) 

Halpenny (1 984 - page 4-2) notes that depth to bedrock (probably Basement 
Complex) increases beneath the Buckeye Area from exposures in the Buckeye Hills on 
the south side of the Gila River to the north and that there is a clay layer between 200-250 
and 500-700 feet. This clay is likely the MAU. Water-bearing sands and gravels occur 
above and below this clay layer. These sands and gravels are likely the UAU and LAU, 
respectively. Halpenny (1 984 - page 4-3) hypothesized a long shallow lake on an east- 
west axis through the Buckeye Valley and a more northward (2 miles) alignment of the 
Gila River in the past (page 4- 1). 

Long (1983) adopted the USGS convention of UAU, MAU, LAU and described their 
extents based on the Fugro (1 978, 1980) work for PVNGS and drillers’ logs. Of 
particular interest is Long’s (1 983 - Sheet 1) note that the Palo Verde Clay may be 
present south of PVNGS along Centennial Wash. 

Montgomery (1 986) applied the division of UAU, MAU and LAU to the Arlington 
Valley. Their cross-section A- A’ interprets the UAU as approximately 100 feet thick, 
the MAU as approximately 250 feet thick and the LAU as greater than 550 feet thick 
along the Arlington Canal on the west edge of the Arlington Valley 

Halpenny and Halpenny (1 988) defined the geology of the Hassayampa Plain with a 
two-part division: Older Alluvium (QTs - Quaternary-Tertiary Sand, Gravel and 
conglomerate) and Younger Alluvium (Qs - Quaternary Silt, Sand and Gravel). They 
note (page 4-9) that in the Hassayampa Plain, both the Younger and Older Alluvium were 
deposited as “mountain-front outwash” (proximal alluvial fan depositional systems) and 
that there is not an incised channel in the Older Alluvium aligned with the Hassayampa 
River and filled with Younger Alluvium. Halpenny and Halpenny (1 988) further 
conclude that this is an indication that the Hassayampa was never a through-flowing 
stream south of the Vulture Mountains front and that its flow has always sunk into the 
ground throughout the period during which the Older and Younger Alluvium were 
deposited. Halpenny and Halpenny (1 988 - page 4-1 0) reported on a distinctive unit 
above bedrock, but below the Older Alluvium, which he terms “bedrock rubble”. This 
material was characterized by Halpenny and Halpenny (1 988 - page 4- 10) as fractured 
mountain-front outwash - highly angular fragments of granite, gneiss, andesite, rhyolite 
and basalt with very little to no sand and little rounded gravel. 
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The base of the Older Alluvium is greater than 1,200 feet below land surface at six of 
the nine test holes reported by Halpenny and Halpenny (1 988 - page 4- 1 l), an 
observation which he reports confirms depth to bedrock model estimates of 1,600 to 
3,200 feet bls made by the University of Arizona. Although the Older Alluvium is more 
consolidated than the Younger Alluvium, it nonetheless produces thousands of gpm of 
water to wells. The Older Alluvium is a friable gray to light buff conglomerate of 
rounded gravel and cobbles with some coarse sand and no silt or clay where it is exposed 
in washes that cross Palo Verde Road in Township 3 North. This is consistent with the 
geologists’ logs of the test holes presented in Halpenny and Halpenny (1 988 - Appendix 
2). The Younger Alluvium is primarily sand and silt at the surface and in places this 
material turns into dust so deep that automobiles become stuck in it (Halpenny, 1988- 
page 4-12). Below 20 to 40 feet, the Younger Alluvium is indistinguishable from the 
Older Alluvium in drill cuttings (slightly silty/clayey sandy gravel rotary drilling returns). 
The Older Alluvium is likely LAU and the Younger Alluvium is likely UAU. 

Errol L. Montgomery and Associates, Inc. (1 994, 1998) defined the shallow geology 
of the Hassayampa Landfill near the north end of the Arlington Basalt Flow. The 
Arlington Basalt was encountered between 60 and 80 feet bls, which coincides with the 
highest water levels at the site. The Palo Verde Clay was encountered at a depth of 
approximately 260 feet below the site. Between the Arlington Basalt and the Palo Verde 
Clay, the UAU was divided into an upper Unit A (75- 105 feet bls - dominated by clayey 
silt and silt clay layers) and a lower Unit B (105-260 feet bls - comprising interbedded 
silt-clay and sandy gravel layers). 

The available gravity data for the Centennial Wash area were compiled and evaluated 
recently by hydroGEOPHYSICS (2000). Figure 4 is a specialized plot of gravity 
variations across the area called the Complete Bouguer Anomaly (CBA). In general, 
CBA plots can be used to locate areas where the top of the basement complex (granite- 
gneiss) is submerged to greater depths beneath less dense materials (sediments and 
volcanics) relative to other areas. The CBA plot can be thought of as an imprecise, but 
nevertheless useful, analogy for depth to basement rock. The work of 
hydroGEOPHYSICS (2000) has been modified with information from Fugro (1 978 - 
Figure 2.5-54) for the Gillespie Dam area that indicates a southward extension of the 
Centennial Wash basin connecting with the Gila Bend Basin. In general, deep sediment- 
filled basins are present where the contours of equal gravity variation are more negative 
(less than -60 milligals) and are termed “lows”. The Tonopah Basin Low is the deepest, 
followed by the West Buckeye Valley Low, the East Hassayampa River Low, and the 
Centennial Wash Low. The higher points of granite-gneiss occurrence (> -60 milligals) 
called “highs” are coincidental with the foundations of the White Tank Mountains, the 
Buckeye Hills, the Gila Bend Mountains, and the northwest end of the Palo Verde Hills. 
The names of the highs were developed by replacing the term “Mountain” or “Hills” with 
the term “High” for each mountain or hill exposure. An exception is the Jackrabbit Wash 
high which appears to be a buried ridge connecting the Belmont High with ridges 
extending from the Palo Verde High and from the White Tank High. Note that the 
individual exposed volcanic rock hills (Tsv) have little apparent representation in gravity 
variations. The CBA for this area correlates well with the outcrops of granite-gneiss 

Peter Mock Groundwater Consulting, Inc 

April 4,2000 
Centennial Wash Area Groundwater 

Interim Report 



15 

(mg) mapped by the AGS (see Figure 2) and reasonable structural arrangements in the 
subsurface brought about by the mid-Tertiary Orogeny and the Basin and Range 
Disturbance normal faulting episode. 

In summary, the Hassayampa Sub-basin geology is typical of the Basin and Range 
tectonic province. The Sub-Basin actually contains several geologic structural basins or 
lows. In the southern part of the Sub-Basin (south of the Buckeye-Salome Road), these 
basins are relatively shallow compared to the adjacent West Salt River Valley. The 
shallower nature of these basins within the southern part of the Sub-Basin carries the 
implication that older rock units, particularly volcanic and conglomerate sequences play 
an important role in the flow of groundwater to wells. In contrast, groundwater flow to 
wells in much of the West Salt River Valley occurs in relatively young, unconsolidated 
sediments that have not been strongly faulted or tilted. 

2.4 Climate 

Investigators of groundwater resources in the region have briefly discussed climate. 
A few excerpts are summarized in this subsection. 

Stulik (1 974 - page 6) characterized the climate of the Lower Hassayampa Area as 
semiarid based on climatic data from Buckeye for the period 1905 to 1962. Annual 
precipitation ranged from less than 2 inches to more than 21 inches with an average of 
7.5 inches per year. 

Halpenny and Greene (1975 - page 2-1) reported average annual rainfall at Buckeye 
was 7.92 inchedyear as of 1964, and divided the year into a dry season (October), a 
season of winter storms (December to February), a season of spring snow melt (March to 
April) and a summer rainy season (July to September). 

Halpenny and Halpenny (1988 - page 4-1) characterized the climate of the 
Hassayampa Plain by reporting the range of precipitation reported for Aguila (just 
northwest of the Hassayampa Plain), 8.8 inch/yr, and for Buckeye (just southeast of the 
Hassayampa Plain), 7.4 idyr. Average daily minimum and maximum temperatures are 3 
to 4 degrees cooler at Aguila compared to Buckeye. 

In summary, the climate of the area is semi-arid with annual precipitation averaging 
approximately 8 inches per year depending on location with an increase with elevation 
(to the north and northwest). Precipitation falls primarily as low-intensity, widespread 
frontal storm fronts in the winter (January to March) and more high intensity, sporadic 
thunderstorms in the late summer and early fall (July to September). 
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2.5 Surface Hydrology 

This subsection is very general and is divided into discussions of topography, soils, 
surface flow characteristics, vegetation and land use. The intent of this subsection is to 
give the reader a brief overview of surficial features. Detailed analyses of surface flows 
and flooding are not presented here but can be obtained from the Maricopa County Flood 
Control District. 

2.5.1 Topography 

Stulik (1 974 - page 6) described the Lower Hassayampa area as a gently sloping 
alluvial plain (elevations 800 to 1400 feet above mean sea level [amsl] surrounded by 
low, steep-sided mountains (elevations 1,000 to 3,000 feet amsl). 

2.5.2 Soils 

The Soil Conservation Service (SCS) of the U.S. Department of Agriculture, now the 
Natural Resource Conservation Service (NRCS), mapped the soils of Maricopa County 
(SCS, 1977). They defined three primary soils associations: “Soils Formed on Recent 
Alluvium”, “Soils Formed on Old Alluvium”, and “Soils of Mountains and Buttes”. The 
SCS Soils Formed on Recent Alluvium correlate to the exposed Upper Sand and Gravel 
Unit (Lithologic Zone 5 or UAU). The SCS Soils Formed on Recent Alluvium were 
mapped by the SCS along the Gila River, Hassayampa River, Centennial Wash and the 
many minor tributaries to these streams. The soils are mapped as sandy loams and 
gravelly-sandy loams (Carrizo-Brios association) in the streambeds and along the eastern 
half of the Arlington Valley. Surrounding these associations are loams (Gilman-Estrella- 
Avondale association) interpreted as floodplains for these surface water features. The 
SCS Soils Formed on Old Alluvium correlate to the exposed Upper Silt Deposits 
(Lithologic Zone 4 or MAU) and Lower Silt, Sand and Gravel Deposits (lithologic Zone 
2 or LAU). Fugro (1978) inferred a dominance of LAU in the western Centennial Wash 
area and MAU in the eastern Centennial Wash area. The Soils Formed on Older 
Alluvium dominate the area and are mapped as loams and gravelly loams (Rillito- 
Gunsight-Perryville association). 

Halpenny (1 984 - page 4-3) noted a strong contrast between coarse soils north of the 
RID canal (spreading detritus from the White Tank Mountains) and silty-clayey soils 
south of the RID canal. 

In general, the soils of the region are dominated by surficial exposures of the Upper 
Silt Deposits and the Lower Silt, sand and Gravel Deposits with local exposures of the 
Upper Sand and Gravel Deposits. The Lower Silt, Sand and Gravel Deposits are much 
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older than the Upper Silt Deposits, which in turn are older than the Upper Sand and 
Gravel Deposits. Age and development of cement (caliche) horizons in the near surface 
are closely related. 

2.5.3 Surface Flow Characteristics 

The characterization of surface flows is relevant here only in terms of the potential for 
recharge from sustained river flows and short-term flood events as well as the capacity 
for the channels to collect groundwater under high water table conditions. Relatively 
steady releases of treated municipal wastewater treatment plant effluent created artificial 
flow conditions in the Gila River beginning in approximately 1962. 

Stulik (1 974 - page 6) reported that the Hassayampa River and Centennial Wash 
were primarily ephemeral (flow only during sustained precipitation events) while the Gila 
River flowed during part of the year from excess irrigation water (return flows). 

Water Resources Associates (1 975 - page 6) estimated that the Hassayampa River 
has a drainage area of 41 7 square miles and contributed 400 acre feet of flood flows to 
the Gila River in 1974; Centennial Wash has a drainage area of 1,8 10 square miles and 
contributed 800 acre feet of flood flows to the Gila River in 1974; average discharge of 
the Gila River at Gillespie Dam (Water Resources Associates, 1975 - Table 1) was 
estimated at 28,340 ac.-ft./yr. e 

Halpenny and Greene (1 975 - Table 2) combined records for the flow below 
Gillespie Dam, with flows in the Gila Bend and Enterprise Canals to characterize the 
flows reaching Gillespie Dam for the years 1936 to 1974. The years of 1941, 1965-66 
and 1973 included major flood events on the Salt and Verde River system which joined 
the Gila River just to the east of the Sub-Basin. 

Halpenny and Greene (1 975 - Table 6) combined the records for the Gila and Santa 
Cruz Rivers near Laveen to estimate the discharge of the Gila River near the confluence 
with the Salt Rive for the years 1941 to 1974. 1941, 1955, and 1965-66 were years with 
large flood flows. 

Long (1 983 - Sheet 1) noted Jackrabbit Wash as an additional, important ephemeral 
stream in the area. It drains the Hassayampa Plain and joins the Hassayampa River east 
of the Belmont Mountains. 

Montgomery (1 988) compiled and plotted surface water records for the area. They 
state that the combined flow of the Gila and Santa Cruz Rivers at the Laveen gaging 
stations represents the surface water inflow to their study area at 23rd Avenue because 
few losses were believed to occur in the intervening distance. The flows of the 
Hassayampa at the Box Dam site were summarized for 1947 to 198 1 - average was 
17,610 ac.-ft./yr. and maximum was 123,400 ac.-ft. in 1980. The Arlington gage for the 
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Hassayampa is located 1.8 miles upstream from the confluence with the Gila and 
recorded only maximum flows and for broken periods of time. The Centennial Wash 
gage was moved in September of 1979 from 4.4 miles west of Arlington to 9.0 miles 
upstream of Arlington (at the Southern Pacific Railroad bridge). Average annual flow 
2,770 ac-.ft./yr. (1961 to 1978 and 1981 to 1983), maximum was 9,230 ac.-ft. in 1978. 
The plot of the combined flows of the Gila River at Gillespie Dam and the Enterprise and 
Gila Bend Canals is especially instructive (page 36). The average for 1936 to 1986 was 
294,900 ac.-ft./yr., but a steady drop from 1936 to 1962 (attributed to increased reservoir 
storage upstream) is apparent in the plotted data followed by the steady rise from 1962 to 
1986 (attributed to increasing volumes of the effluent releases). Floods in 194 1, 1966, 
1973, 1978, 1979, 1980, 1983, 1984, and 1985 punctuated the general trends discussed in 
the previous sentence. 

Montgomery (1 988 - page 34) compiled, plotted and discussed effluent releases by 
the City of Phoenix for the 23‘d Avenue WWTP and the 91Sf Avenue WWTP. Effluent 
releases from 23‘d Avenue ranged between 15,000 and 40,000 ac.-ft./yr between 1955 and 
1985. Releases were 30,800 ac.ft. in 1986; higher releases were in the mid-1970s and 
early 1980s. Effluent releases from 91” Avenue increased steadily from zero in 1957 
5,000 ac.-ft./yr. in 1955 to148,600 ac.-ft./yr. in 1986. They also reported that the City of 
Tolleson released 8,200 ac.-ft./yr of effluent in 1986 (page 34). The cities of Goodyear, 
Avondale and Tolleson were not releasing significant quantities of effluent by 1986 (page 
35). 

Halpenny and Halpenny (1988 - page 4-1) characterize the Hassayampa River as 
running over exposed mountain rock until it reaches the “narrows” seven miles 
downstream from Wickenburg. At the narrows (near the Morristown gage), the River 
crosses a steep fault at the southern foot of the Vulture Mountains and “virtually all the 
runoff . . . sinks into the bed of the river”. Halpenny and Halpenny (1 988 - page 4-6) 
summarized studies of the Hassayampa River from the first half of the 20th century. Flow 
of the Hassayampa rarely reaches the Gila River near Arlington. Annual discharge of the 
Hassayampa River at Box Canyon averaged approximately 50,000 ac.ft./yr. for the 27- 
year period 19 16 to 1942 (Halpenny and Halpenny, 1988 - page 4-5) Annual discharges 
for the 44-year period 1939 to 1982 at the Vulture Mountain fault (assembled by 
Halpenny and Halpenny from gaging data for Morristown and Box Canyon) ranged from 
approximately 600 (in 1940) to 123,000 (in 1980) ac.-ft./yr. and averaged approximately 
17,000 ac.-ft./yr. Halpenny and Halpenny (1 988, page 4-7) note that the drainage area of 
the Hassayampa Plain can be calculated a the difference between the drainage areas of 
the Hassayampa River at the ga e near Arlington (1 470 mi2) and of the Hassayampa 
River near Morristown (774 mi ) or 66 mi2. 

e 

F 
In summary, the Gila River is the largest surface water feature in the Sub-Basin. The 

flow of the Gila River in the Sub-Basin has been perennial in recorded history, but 
declined from 1936 to 1962 due to increasing upstream diversion, groundwater pumping 
and resulting losses from the river. From 1962 to the present, flows steadily increased 
due to increasing effluent releases. Large flood events have occurred on the Gila River 
since 1962 that have largely not recharged the aquifer due to high water table conditions. 
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C-01-04 19 & 30 

In contrast, the flows on the Hassayampa River are rare and are essentially lost from the 
channel before they reach the Gila River. Likewise, flows on Centennial Wash, 
Jackrabbit Wash, and their tributaries are rare and sink into the ground before reaching 
the Gila River. Therefore, flood events on the Hassayampa River and the various washes 
are almost entirely converted to groundwater recharge. 

(acres) 
927 3508 

2.5.4 Vegetation 

C-01-05 24,25 & 36 
C-0 1-05 26 & 35 

The vegetation of the area outside of the Salt-Gila River corridor or irrigated 
farmland can be characterized as Lower Colorado River Sonoran Desertscrub. Typical 
species are palo verde, catclaw acacia, mesquite, desert broom, creosote, ocotillo and 
brittle bush with sparse to moderately abundant saguaro and cholla cactus (Kamilli and 
Richard, 1998). The river corridor was originally populated with typical riverine species, 
but tamarisk (salt cedar) invaded in the early 1900s. 

673 3019 
361 1846 

Water Resources Associates (1 975 - page 12) reported that a solid stand of 
phreatophytes (tamarisk) was present in the 1930s from Tempe to Gillespie Dam. 
Dropping water tables started to kill the tamarisk and reduce the phreatophyte stands 
starting in the 1940s. By 1958, the stand reached only from Jackrabbit Trail to Gillespie 
Dam. Effluent flows (starting in 1962) and the flood of 1973 immediately increased 
water levels near the river and increased phreatophyte water use. Phreatophyte water use 
for 1974 for the area below Powers Butte was estimated (Water Resources Associates, 
1975 - Table 4), based on plant type and acreage for specific areas listed in Table 1. The 
estimates given in Table 1 indicate the assumption of a consumptive use of 3.7 ac.-ft./ac.- 
Yr. 

C-0 1-05 27 & 28 
C-01-05 33 & 34 

I Table 1 PhreatoDhvte Water Use Estimates for 1974 I 

460 1600 
548 1944 

I Cadastral Location I Phreatophyte Area I Water Use (ac.-ft./yr.) I 

C-02-05 3 & 4 
C-02-05 9 & 10 

535 1973 
497 1413 

C-02-05 16 
C-02-05 21 & 28 

622 1871 
289 995 

Halpenny and Greene (1 975 - page 6-1) report that tamarisk first appeared in 1929 at 
Gillespie Dam and spread upstream to Tempe by the late 1940’s. Heavy pumping 
cleared phreatophytes upstream up to approximately 1965. In early 1960s, the 
phreatophytes were dense from Buckeye Canal heading downstream to Gillespie Dam. 
They report that the water table was effectively at land surface from the Highway 80 
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Bridge to Gillespie Dam in the 1960s and this allowed re-establishment of the 
phreatophytes as tamarisk cannot effectively use groundwater at depths greater than 15 
feet bls. 

Montgomery (1 986) reports that the MCFCD cleared a 1 000-foot channel of the Gila 
River from 9 1 St Avenue to Gillespie Dam of phreatophytes in the early 1980s. The stand 
of tamarisk continues in places on other side of this 1 000-foot channel. 

In summary, desert vegetation is sparse and its water use can be neglected. However, 
phreatophytes along the Gila River, primarily tamarisk, use significant quantities of 
groundwater. The amount of water used by phreatophytes in the Sub-Basin in 1974 was 
estimated to be approximately 18,000 ac.-ft./yr., based on a consumptive use rate of 3.7 
ac.-ft./ac.-yr. Reports indicate that phreatophytes died back significantly between the 
1940s and the late 1960s with declining water tables. Effluent releases starting in 1962 
and flood events starting in 1965 brought the water table back up and allowed re- 
establishment of the phreatophyte stands. 

2.5.5 Land Use 

Land uses in the region comprise primarily either undeveloped desert or farmland. 
Farmland in the region has been irrigated by flood irrigation methods since the early 
1900s with groundwater and surface water including Gila River water, effluent and 
irrigation return flows from Buckeye Water Conservation and Drainage District 
(BWCDD). Because water use is dominated by agricultural use, the character of 
cropping and farm water applications is the focus of this subsection. Information was 
only fund on the organized irrigation districts of Buckeye (BWCDD) and Arlington 
Canal Company (ACC) in published reports. Cropping patterns on the farms of the Palo 
Verde Hills and along Centennial Wash are assumed to be similar. 

Water Resources Associates (1 975 - Table 3) estimated that BWCDD cropping in 
1974 was dominated by alfalfa (46%), followed by barley (1 8%), cotton (1 3%), sorghum 
(10%) and sugar beets (5%). Subtracting 67,070 ac.-ft./yr. of consumptive use (3.65 ac.- 
ft./yr. as a weighted average of crop types and acreages) from 134,943 ac.-ft./yr of 
applied water (53,602 ac.-ft./yr was pumped groundwater in BWCDD) lead Water 
Resources Associates (1975 - Table 2) to estimate 67,873 ac.-ft./yr of excess irrigation 
by BIC in 1974. BIC pumped and discharged 15,500 ac.ft of groundwater for drainage in 
1974 (Water Resources Associates, 1975 - page 9). The remainder, or 49,400 ac.-ft./yr. 
would have become recharge to groundwater beneath the BWCDD lands. 

Water Resources Associates, Inc (1 975 - page 22) estimated the consumptive use for 
ACC lands in 1974 at 12,800 ac.-ft./yr., based on 3.2 ac.-ft./ac.-yr. on 4,000 acres. The 
lower consumptive use factor was selected by Water Resources Associates (1 975) for 
ACC because of a lower percentage of alfalfa than BWCDD, whose total consumptive 
use was estimated at 3.65 ac.-ft./ac.-yr. in 1974. 
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Halpenny and Greene (1 975 - page 5-5) state that ACC never irrigated more than 
4,000 acres with diversions of surface water and that the quantity was less than 4,000 
acres in 1974. Much of the diverted water is tail water and drainage water from 
BWCDD. Halpenny and Greene’s (1975 - page 5-12) estimates for diversions by ACC 
“in early days” were 24,000 ac.-ft./yr based on 6 ac.-ft./ac.-yr. on 4,000 acres although no 
records are available. More recent estimates (Halpenny and Greene, 1975 - page 5-14) of 
diversions are 1,500 ac.-ft./yr. in recent years. 

Long (1983 - sheet 1) reported that surface water deliveries to ACC were less than 
5,400 ac.-ft./year although delivery records do not exist. 

Montgomery (1 986) reported that ACC pumped 2,402 ac.-ft./yr. from 10 wells in 
1984. Most of ACC water supply was fiom surface water diversions from the Gila River, 
which comprise primarily effluent from the City of Phoenix and drainage water from 
BWCDD. 

Montgomery (1 988) developed water balance models for areas, one of which was the 
ACC area. The 1985 (base case) water balance models for the ACC area (Montgomery, 
1988 - page 69) compiled the following estimates: 9,088 total acres; 3,501 irrigated 
acres; 4,000 phreatophyte acres; 485 river surface acres; no acres with groundwater less 
than 5 feet bls; and 14,495 ac.-ft./yr. applied irrigation. Groundwater flow into the ACC 
area at Hassayampa was estimated at 15,900 ac.-ft./yr (Appendix B, page B-2), 
groundwater flow out of the ACC area to the west was estimated at 18,000 ac.-ft./yr and 
groundwater flow out of the ACC area to the south was estimated at 1,000 ac.-ft./yr. 
Seepage tests (Montgomery, 1988 - page 88) indicate 1 1,880 ac.-ft./yr of ACC canal 
losses to groundwater in 1985. Excess deep percolation in test plots ranged fiom 0 to 17 
percent of applied water and averaged 8 percent (Montgomery, 1988 - page 89), total 
deep percolation recharge for 1985 was estimated at 3,600 ac.-ft./yr (Montgomery, 1988 - 
Appendix B, page B-2). The Gila River carried more than 1,000,000 ac.-ft./yr. of flood 
flows in 1985, but was estimated to receive 10,000 ac.-ft./yr of groundwater in the ACC 
area in 1985. Phreatophyte water use for 1985 was estimated at 24,000 ac.-ft./yr. in the 
ACC area, drains collected or lost less than 500 ac.-ft./yr. 

In summary, there are a substantial number of reports of agricultural cropping and 
water use for the BWCCD and ACC, although detailed records were never kept by either 
irrigation district. Some of the reports are contradictory. 

However, it seems reasonable to say that there have typically been approximately 
4,000 acres of land irrigated in the ACC area with a consumptive use of approximately 
13,000 ac.-ft./yr. Cropping has been dominated by alfalfa, barley, cotton, sorghum, and 
sugar beets. Assuming an efficiency of 65%, the total applied water for the ACC area is 
approximately 20,000 ac.-ft./yr. ACC pumps approximately 2,000 ac.-ft./yr from IO 
wells. This leaves a residual of approximately 18,000 ac.-ft./yr. that is supplied from 
surface water diversions. With approximately 12,000 ac.-ft./yr. of canal seepage losses, 
total surface water deliveries to the ACC prior to transport in the canal would be 30,000 
ac.-ft./yr. Total recharge to groundwater beneath ACC lands can be estimated as the sum 
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of the difference between applied water and consumptive use (7,000 ac.-ft./yr.) and canal 
seepage losses (12,000 ac.-ft./yr.). The total estimate is 19,000 ac.-ft./yr. for recharge to 
groundwater beneath ACC lands. The operations of the ACC since the 1930s are 
assumed to have remained relatively constant, but the variation in cropping types over 
time has not been investigated. It appears that cropped acres dropped from 
approximately 4,000 acres to approximately 3,500 acres between the 1970s and 1980s. 
The reason for this decrease is not known. 

Conditions for the irrigated lands along Centennial Wash and between the Palo Verde 
Hills are not available, but it is reasonable to assume that cropping types were similar to 
those of ACC and BWCDD lands. Water application rates and seepage losses in canal 
transport would be less for farms outside of the ACC because the water supply delivery 
points (wells) are numerous and scattered throughout the irrigated areas. 

2.5.6 Summary 

In summary, the region is dominated by open, undeveloped desert with sparse 
vegetation. The soils are typically loams, except in stream channels, and are therefore 
generally suitable for farming. Through recorded history, the Gila River in the Sub-Basin 
has been perennial with declining natural flows being replaced by increasing releases of 
municipal wastewater treatment effluent since the early 1960s. The tributary rivers and 
washes to the Gila River are typically dry, but during rare flood events, the water quickly 
sinks into the channels and recharges the groundwater. Agricultural areas have been 
planted since the early 1900s in cotton, alfalfa, barley, sorghum and sugar beets and 
irrigated with groundwater and surface water. Recharge from excess irrigation at a rate 
of one to two ac.-ft./ac.-yr. (and canal seepages losses in the ACC) contribute significant 
recharge to groundwater. 

2.6 Subsurface Hydrology 

This subsection is divided into discussion of available water-level elevation contour 
maps, discussion of available hydrographs, and interpretations presented by the primary 
investigators of the region. This subsection is fundamental to selecting a local model 
study area, since it reviews information from actual measurements of the groundwater 
system in the region. 

2.6.1 Available Water-Level Elevation Contour Maps 

The available water-level elevation contour maps for the Sub-Basin typically assume 
that there is one, regional principal aquifer. As discussed previously, several geologic 
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units, each comprising an aquifer, may be viewed as a single aquifer system. The 
exceptions are maps of a limited occurrence of groundwater at elevations tens of feet 
above the principal aquifer system between the Palo Verde Hills (the “perched zone”). 
The USGS, ADWR, and Water Development Corporation prepared the maps discussed in 
this subsection. 

The water-level elevation contour map presented by Stulik (1 974 - Plate 2) for 1970 
indicates southbound groundwater flow from the Hassayampa Plain was splitting, with 
part turning west and moving to an area of depressed water-level elevations near 
Tonopah, part turning southeast and moving through and beneath the Palo Verde Hills, 
and part continuing due south to the Gila River near Buckeye (Figure 5). The portion 
passing through and beneath the Palo Verde Hills moved towards two areas of depressed 
water-level elevations: 1) the area between the Palo Verde Hills with a center three miles 
south of Wintersburg and 2) the area along both the north and south sides of Centennial 
Wash. 

The water-level elevation contour map presented by Stulik and Laney (1974 - Sheet 
2) for 1975 indicates the same flow pattern as in 1970 (see previous paragraph) with one 
difference. The area of depressed water levels in the vicinity of Centennial Wash 
appeared to be limited to north of Centennial Wash rather than extending south of it as in 
1970 (Figure 6). However, because elevation data are not plotted on either the 1970 or 
1975 maps, the basis for the differences could not be determined without recreating the 
maps from the original data. Inspection of both the elevation maps and the water-level 
change map presented in Stulik and Laney (1 976 - Sheet 1) indicates that the water levels 
just north of, and along the Buckeye-Salome Road (at approximately the 850 feet amsl 
equipotential contour) remained relatively constant ( f 2 feet) between 1970 and 1975 
while significant changes were observed to the southeast (1 0 feet decline) and northwest 
(20 to 30 feet decline). 

The water-level elevation contour map presented by Long (1 983 - Sheet 1) for 1982 
indicates the same flow pattern as 1975 (see previous paragraph) with one exception. 
The area of depressed water- level elevations in the vicinity of Centennial Wash had then 
expanded to a much larger, almost circular area (Figure 7). However, because elevation 
data are not plotted on either the 1970 or 1975 maps, the basis for the differences could 
not be determined without recreating the maps from the original data. Inspection of both 
the elevation maps and the water-level change map presented in Long (1 983 - Sheet 2) 
indicates that the water levels just north of and along the Buckeye-Salome Road 
(approximately the 850 feet amsl equipotential contour) remained relatively constant (-8 
to +3 feet) between 1975 and 1982 while significant changes were observed to the 
southeast (20 to 45 feet decline) and northwest (50 to 75 feet decline). 

Errol L. Montgomery & Associates, Inc. (1 988)fresented a depth to water map for 
the corridor along the Salt and Gila Rivers from 23‘ Avenue to Gillespie Dam for 1986- 
1987. Numerous piezometers less than 30 feet deep were installed along the Gila River 
for this study and water-level measurements from the piezometers were used to construct 
this map. Depth to water was less than 10 feet near and along the Gila River channel 
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from east of the confluence with the Hassayampa River to Gillespie Dam. Depths to 
water in wells decreased to 44 - 62 feet bls in wells along the Arlington Canal. The 
distance between the two lines of measurements (less than 10 feet and 44 to 62 feet) is 
approximately 1 mile. Given that the land surface rises 10 to 15 feet between the two 
lines of measurements, the hydraulic gradient would be 40 to 50 feet per mile or 0.008 to 
0.009 between the Gila River and areas of depressed water-level elevations along 
Centennial Wash. 

The water-level elevation contour map presented by Halpenny and Halpenny (1 988 - 
plate 3) covers the area of the Hassayampa Plain and the area east of the Hassayampa 
River from the east end of the Belmont Mountains to 1-10 (Figure 8). Given that there is 
little to no pumping in the Hassayampa Plain, the sharp bends in the equipotential 
contours extending northwest along Jackrabbit Wash and North along Hassayampa River 
may indicate elongated arrangements of distinctively coarse-grained sediments with 
accompanying larger hydraulic conductivity. The apparent cone of depression near I- 10 
may be due to pumping along the west end of the RID canal. 

The water-level elevation contour map presented by Hammett and Herther (1 995 - 
Sheet 1) for 1992 indicates the same flow pattern as 1983 (see discussion of Long, 1983 
above) and 1987 (see discussion of Halpenny and Halpenny, 1988 above) with the 
exception that the equipotential contours in the Hassayampa Plain are much straighter 
(less curved) than those presented for 1987 by Halpenny and Halpenny (1 988) (Figure 9). 
The reason for this is not known. Inspection of both the elevation maps and the water- 
level change map (1982 to 1992) presented in Hammett and Herther (1995 - Sheet 2) 
indicates that the water levels just north of and along the Buckeye-Salome Road 
(approximately the 850 feet amsl equipotential contour) remained relatively constant (-2 
to +8 feet) between 1982 and 1992 while significant changes were observed to the 
southeast (1 to 22 feet of increase) and northwest (25 feet of decline to 57 feet of 
increase). 

The water-level elevation contour maps for the immediate vicinity of the Hassayampa 
Landfill presented by Errol L. Montgomery & Associates, Inc. (1 994) indicate flow is 
due south in both Units A and B of the UAU with horizontal gradients of 0.004 in Unit A 
and 0.006 in Unit B in October 1993. 

The available water-level elevation contour maps typically assume that there is one, 
regional, principal. In general, the maps resulting from the assumption of a single 
principal aquifer system appear reasonable in that groundwater flow paths appear to 
proceed smoothly from recharge to discharge areas. Despite the fact that different study 
areas and different time periods were considered, a consistent flow pattern is indicated by 
all of the available water level maps. Of particular interest to this study is the 
permanence of the 850 feet amsl equipotential contour (along the Buckeye-Salome Road) 
on the various maps while water level elevations dropped in the central Centennial Wash 
and Tonopah Desert areas. 
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2.6.2 Available Hydrograph Data 

Building upon the observations from the available water-level elevation contour 
maps, review of available hydrographs assists in identifying areas where groundwater has 
distinctive responses over time. Areas with consistent decline and/or buildup patterns are 
considered to have common geologic and hydrologic constraints and are candidates for 
separate analysis, while giving consideration to their interactions through their 
boundaries. In this subsection, the hydrographs presented in various reports are discussed 
first, followed by review of hydrographs recently created from available historical water- 
level data. 

Hydrographs for the period 195 1 to 1973 presented and discussed in Stulik (1 974 - 
pages 9 and 10, Figure 3) indicate periods of continuous declines of two to three feet per 
year in the Centennial Wash area (see [C-01-07] 15 bbb), and five feet per year in the 
western part of the Tonopah area (see [B-02-06] 06cbb, [B-02-07] 27aab, and [B-02-07] 
29aaa). During these times of continuous declines in the Centennial Wash and Tonopah 
areas, the water levels in areas to the east and north remained relatively unchanged (see 
[B-01-05] 8dab, [B-01-06] 03bbc, and [B-02-05] 29dac). Stulik (1974 - page 9) related 
the magnitude of water-level declines to the magnitude of nearby pumping. 

Hydrographs presented in Fugro (1 980) indicate that cessation of the irrigation 
pumping for PVNGS construction in the late 1970s lead to rises in water levels in the 
principal aquifer and declines in the perched zone. 

Water-level elevation hydrographs for wells along the Gila River between 
Hassayampa and Gillespie Dam presented by Montgomery (1 986) indicate rises starting 
in 1962 and continuing to the time of report preparation (1 985). This is coincidental with 
the rapid increase in effluent releases from the 91" Avenue WWTP. Hydrographs for 
wells six to eight miles to the northwest of Hassayampa showed slight declines (10 to 15 
feet) between the mid 1950s and 1985. Collectively, these data indicate that the 
increasing quantities of effluent in the Gila River were the source of the water-level 
elevation rises and the waterlogging. 

Figure 10 shows the locations of wells grouped for hydrographs in succeeding 
figures. The groups by area for hydrographs presented in Figures 1 1 through 18 are: 

Western Centennial Wash 
Eastern Centennial Wash 
Palo Verde Hills 
Shallow Wells in Palo Verde Hills 
Southern Tonopah Desert 
Arlington Valley 
Hassay ampa 
I- 10 - Buckeye-Salome Road Corridor 
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The first five groups are for areas with major pumping centers for agricultural 
production since the late 1940s. The last three areas surround these areas and indicate the 
extent to which pumping responses spread outward from the pumping centers in the past. 

Each of the hydrographs has the same time axis (January 1, 1940 to December 3 1 , 
2000). The limits of the elevation axis scales may differ, but they all have the same 
vertical scale (20 feet per inch) to allow easy comparison between them. 

Figure 11 presents the group of hydrographs for wells selected from the western 
Centennial Wash area. Steady declines of 100 to 1 10 feet were measured in wells in this 
area between approximately 1948 and 1981 -1982 (3.2 feet per year), followed by rises of 
30 to 50 feet between 1982 and 2000. A slight reduction in the rate of rise may be noted 
since 1995. Two wells shown on Figure 11 ([C-01-06] 19cbb [168 feet] and [C-01-06] 
20aba [280 feet]) are much shallower than the other wells. They experienced 
approximately 30 feet less drawdown between 1948 and 1982 than the other wells. 

Figure 12 presents the group of hydrographs for wells selected from the eastern 
Centennial Wash area. Steady declines of 30 to 50 feet were measured in wells in this 
area between approximately 1954 (earliest record) and 1969 (2.7 feet per year), followed 
by declines of an additional 10 feet between 1969 and 1981 -1982 (a reduced rate of 0.8 
feet per year). The eastern Centennial Wash area experienced rises of 25 to 35 feet 
between 1982 and 2000. A slight reduction in the rate of rise is apparent in the data after 
1995. 

Figure 13 presents the group of hydrographs for three production wells and one deep 
(490 feet total depth) monitoring well selected from the Palo Verde Hills area. A 
sporadic, but persistent decline of 105 feet was measured in (B-01-06) 27cbc between 
approximately 1954 (earliest record) and 1962 (1 3.1 feet per year), followed by 
stabilization or partial recovery between 1962 and 1968. Water levels in another well 
declined 40 feet from1956 to1962 (6.7 feet per year). In 1968, declines of an additional 
35 to 50 feet between1968 and 1975 were measured in wells in the area (a reduced rate of 
6.0 feet per year). The Palo Verde Hills area experienced rises of 15 to 65 feet between 
1975 and 1984. Water level declines resumed from 1984 to 1987- 1988 when recovery of 
5 to 15 feet was measured. Monitoring well PV-7 showed a different pattern, declining 
20 feet between 1973 and 1992 without the fluctuations noted in the production wells. 

Figure 14 presents the group of hydrographs of two shallow (20 to 50 feet bls) 
monitoring wells selected from the Palo Verde Hills area. Measurements of water levels 
in thee wells commenced with the cessation of irrigation September 1975 on the farmland 
acquired for the PVNGS. A smooth, decreasing rate of decline is apparent in the 
hydrographs for these three wells. The water levels in one well (PV-3 1H) began a 
seasonal cyclic fluctuation in late 1977 that has been attributed to periodic recharge in a 
large detention basin constructed at the PVNGS facility. 

Figure 15 presents the group of hydrographs for wells selected from the southern 
Tonopah Desert area. Steady declines of 110 to 125 feet were measured in wells in this 
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area between approximately 1956 (earliest record) and 1985-1986 (4.1 feet per year), 
followed by rises of 10 to 20 feet between 1985 and 2000. Two of the wells ([B-0 1-06] 
07 bdal [340 feet] and [B-02-07] 23bcal [390 feet]) are relatively shallow, yet water 
levels declined at a rate similar to that of wells more than twice as deep. One well ([B- 
01-06] 07abdl [85 feet]) is much shallower than the other wells. Water levels in this well 
declined much less (30 feet as opposed to over 100 feet in the other wells) and the water 
level declines did not begin in this well until after 1970 (as opposed to declines starting 
before 1956 in the other wells). 

Figure 16 presents the group of hydrographs for wells selected from the Arlington 
Valley area. Steady declines of 20 to 40 feet were measured in wells in this area between 
approximately 1949 and 1964 (2.0 feet per year), followed by rises of 20 to 30 feet 
between 1964 and 1968. Water levels dropped as much as 50 feet between 1968 adn1970 
before rising abruptly again by 30 to 60 feet between 1970 and 1973. With the exception 
of another sudden downturn in water levels in 1975-1 976, water levels rose to high points 
that have typically been sustained since 1979. One well in this group ([C-01-05] 17abbl 
[ 1 10 feet]) is shallower than the other wells, and located farther north. The water level 
in this well is typically 50 feet higher then the others and its fluctuations are similar to the 
other wells, but with less magnitude (f 5 feet from 1955 to1998) in fluctuation. 

Figure 17 presents the group of hydrographs for wells selected from the Hassayampa 
area. Steady declines of 15 to 30 feet were measured in wells in this area between 
approximately 1949 and 1964 (1.5 feet per year), followed by rises of 15 to 20 feet 
between 1964 and 1975. Water levels in wells in this area have remained relatively 
steady between 1975 and 2000. Although the wells in this group vary significantly in 
depth, the responses in terms of water levels have been similar over the period studied 
here. However, water levels from two wells (Hassayampa Landfill monitoring wells 
MW- 1 UA, B) drilled specifically to monitor different depth intervals show that a vertical 
head difference of 30 feet exists between shallow silt clays and deeper interbedded sands, 
gravels and siltyhandy clays. The sudden decline in water levels in MW-1UA in March 
of 1993 is due to commencement of the pumping of 7 gpm from four extraction wells for 
the remedial action. The water levels in MW-1UB fluctuate up in the winter and down in 
the summer (f 4 feet), a pattern that is not seen in MW-IUA. 

Figure 18 presents the group of hydrographs selected for wells in the area south of 
Interstate 10 and north of the Buckeye-Salome Road and between the south Tonopah 
Desert and Hassayampa areas discussed in previous paragraphs. These wells are 
typically 150 to 400 feet deep. Two are located farther south (closer to the Buckeye 
Salome Road) and have relatively lower water level elevations. The striking feature of 
all of the hydrographs in Figure 18 is that the water levels remained relatively steady 
(fluctuations are f 5 to 10 feet from 1945 to 2000) while large declines (greater than 100 
feet) and rises (greater than 50 feet) were occurring in the Centennial Wash, Palo Verde 
Hills and Tonopah Desert areas. The differences are noteworthy given that the Centennial 
Wash, Palo Verde Hills and Tonopah Desert areas are only six, three and six miles, 
respectively, from the center of this well group. 
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In summary, water-level elevation measurements for wells in the different areas 
grouped in the hydrographs indicate that pumping in the Centennial Wash, Palo Verde 
Hills and Tonopah Desert areas resulted in localized drawdowns that did not expand to 
the Arlington Valley or Hassayampa area or to the corridor between I- 10 and the 
Buckeye-Salome Road, despite their proximity. Within the pumping centers, water level 
data from some relatively shallow wells indicate much higher water-level elevations and 
distinct water-level patterns compared to water-level elevations in the deep production 
wells. 

2.6.3 Selected Interpretations 

In this subsection, the authors of previous investigations interpret the meaning of the 
water-level elevation contour maps and hydrographs in their respective reports. These 
interpretations are presented in order of publication and are summarized at the conclusion 
of this subsection. 

Stulik (1 974 - pages 8) interpreted the measured water levels in the area to represent 
a single water-table aquifer and considered the valley-fill deposits to be the principle 
aquifer in the area (Stulik, 1974 - page 7). Exceptions noted by Stulik (1 974 - pages 8- 
9) included water levels in shallow wells near Winters Wash. Wells in (B-01-06) 07 
appear to be an example of the shallow wells noted by Stulik (1974). 

Water Resources Associates (1 975) report that water could leave the Gila River 
channel and recharge groundwater in 1974 from 23'd to 1 15fh avenue (2.5 miles below 
91St avenue) and from El Mirage Road to the Buckeye heading (an additional distance of 
approximately 2.5 miles). 

Water Resources Associates (1 975 - page 16) report that Gillespie Dam had the 
effect of raising the water table in the Arlington area. Halpenny and Greene (1975 - page 
5-5) report that Gillespie Dam was completed in 1921 and had filled with sediment to the 
crest by 1924. 

Halpenny and Greene (1975 -page 5-14) report that water levels in the Liberty- 
Buckeye-Hassayampa area declined 37 feet from the 1945 to 1965 and then rose one to 
37 feet during the period 1965 to 1973 when flood events locally filled groundwater 
reservoir. 

Halpenny and Greene (1975 - Table 11) report that BWCDD had to start drainage 
pumping in 1969 at approximately 3,000 ac.-ft./yr. and increased that drainage pumping 
to approximately 10,000 ac.-ft./yr. in 1970. They further reported that water levels were 
at land surface in the largest area (well east of Salt-Gila confluence) during 1910-1920. 
Pumping by Roosevelt Irrigation District (RID - to the east of the Sub-Basin) reduced 
levels by 1930 to the point that river flows were insufficient for diversion and BWCDD 
started using wells to supplement surface water deliveries (Halpenny and Greene, 1975 - 
page 5-14). 

Peter Mock Groundwater Consulting, Inc 

April 4,2000 
Centennial Wash Area Groundwater 

Interim Report 



29 

Fugro (1 980) interpreted the Tertiary Volcanic-Sedimentary Bedrock Sequence as the 
principal regional aquifer. Water in the Upper Silt Deposits above the Palo Verde Clay 
was interpreted as perched water of limited extent. Maps of the principal aquifer water- 
level elevations are similar to those prepared by Stulik (1974) and Stulik and Laney 
(1 976). Fugro (1 980 interpreted the principal aquifer to be artesian (confined) beneath 
the PVNGS site, but that water table (unconfined) conditions existed westward from the 
west boundary of the site. Maps of the perched water developed by Fugro (1 980) 
indicate an elliptical mound with upper surface ranging from 880 to 920 feet amsl that 
dissipates in all lateral directions. They measured variable amounts of saturation beneath 
the Palo Verde Clay that holds up the perched water. Fugro (1 980) interpreted the Palo 
Verde Clay to be a leaky aquitard. 

Long (1983 - Sheet 1) reported that groundwater was typically unconfined in the 
Tonopah Desert, Hassayampa and Arlington areas (and possibly the Centennial Wash 
area) and confined (for the regional aquifer) and perched above the Palo Verde Clay 
beneath the PVNGS area. The upper surface of the perched water ranged from 865 to 
916 feet amsl in 1982 while the regional aquifer water levels below the perched water 
ranged fiom 700 to 800 feet amsl in 1982. 

Halpenny (1 984 - page 7- 1) reported that drainage of high groundwater levels at 
Buckeye started in 1922 and consisted of open drains. Wells came into use for drainage 
at Buckeye in the 1930s. Base flow at the Buckeye heading ceased in 1957. Effluent 
reached the Buckeye heading in 1962. 

Halpenny (1 984 - page 4-2) characterized Buckeye as being close to the “cork in the 
bottle” in that groundwater from the Salt River Valley flows toward this area, but the 
mountains form a constriction or narrows that are made worse, according to Halpenny 
(1 984), by the construction of Gillespie Dam in the early 1920s. Halpenny (1 984 - Plate 
1) presented a water-level contour map for the Buckeye area for 1983 that showed 
southward flow to the Gila River near the Hassayampa River and flow around the south 
end of the White Tank Mountains into the West Salt River sub-basin. Numerous 
hydrographs for BWCDD wells presented by Halpenny (1 984 - Appendix B) show rises 
of 20 to 70 feet over the period from the early 1960s to the date of the report. The largest 
rises occurred in early 1966 in response to the 1965-1966 flood event. 

Halpenny (1 984 - page 7-3) reported that seepage from the Buckeye Canal is not 
significant downstream from well 3A (far to the west of our study area) based on 
trenching for PVNGS pipeline which was dry at levels below the nearby invert of the 
BIC canal. 

Halpenny and Halpenny (1988 - page 4-7) pointed out that the key to understanding 
the groundwater system of the Hassayampa Plain was noting that once the Hassayampa 
River crosses the fault at the south end of the Vulture Mountains, it encounters deep 
alluvial fill and essentially all flow sinks in and becomes recharge. Flows reach 
Arlington three to four days in some years and no days in most years. They presented a 
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water-level contour map (Halpenny and Halpenny, 1988 - Plate 3) that indicates that 
flow is primarily south along the course of the Hassayampa River at least as far south as 
the south end of the White Tank Mountains. An area of depressed water-level elevations 
is indicated near the west end of the RID canal approximately 4 miles west of Buckeye. 

Based on a comparison of a north-south section of the Hassayampa Plain through 
water-level elevation contour maps for 1945 (by the USBR), 1982 (Long, 1983) and 
1987, Halpenny and Halpenny (1 988) concluded that groundwater flow has been steady 
in the Hassayampa plain for at least 40 years and that this is persists despite large 
recharge events on Jackrabbit Wash and the Hassayampa River. 

Errol L. Montgomery and Associates, Inc. (1 994, 1998) installed monitoring wells in 
two vertical intervals of the UAU: an upper Unit A (75-105 feet bls - dominated by 
clayey silt and silt clay layers) and a lower Unit B (1 05-260 feet bls - comprising 
interbedded silt-clay and sandy gravel layers). The water levels in Unit B were 
approximately 30 feet lower than the water levels in Unit A, indicating downward flow. 
Water levels in Unit B fluctuated up and down with seasonal pumping while Unit A 
water levels do not fluctuate with seasonal pumping. 

The available interpretations for the Sub-Basin consistently portray most water-level 
data to represent a single regional principal aquifer. The exception is an isolated perched 
zone in the vicinity of PVNGS in the Palo Verde Hills area. The principal aquifer is 
unconfined expect for where it passes through the Palo Verde Hills area and is confined 
above by the Palo Verde Clay. Water-level elevations were close to land surface early in 
the 1900s and required localized drains and drainage pumping by BIC and RID to address 
waterlogging, but large-scale regional pumping drew the water levels down between the 
1930s and the 1960s. Large flood events and the increasing release of effluent in the 
early 1960s locally refilled the groundwater system around the Gila River. 

2.6.4 Summary 

The available water-level elevation contour maps, hydrographs and reported 
interpretations provide a consistent basis for interpreting the regional subsurface 
hydrology of the Hassayampa Sub-Basin. Large declines followed by rises in water-level 
elevations have been observed in several areas, such as Arlington and Hassayampa, or 
Centennial Wash, Palo Verde Hills and Tonopah Desert, while water-level elevations 
along the Buckeye-Salome Road remained essentially constant. Each of the areas of 
decline and rise have distinct forms in terms of timing and magnitude which reflect the 
primary causes of the declines and rises: localized pumping of groundwater or flows in 
the Gila River. Together, the data may be interpreted to indicate that there are 
restrictions to groundwater flow between the areas of distinctive groundwater responses 
noted in the past. 
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2.7 Selection of Local Study Area 

Based on the observations condensed in this section, the area shown on Figure 19, 
bounded by the Salome-Buckeye Road on the northwest is a useful study area for further 
work in estimating impacts from pumping groundwater for the proposed power plants. 
This will be called the Centennial Wash Area in this report. The remainder of this report 
is a detailed analysis of data for the information available within and immediately 
adjacent to the Centennial Wash Area. 
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3.0 GEOLOGIC FRAMEWORK 

3.1 Introduction 

The geologic structure of the Centennial Wash Area serves as the framework for 
consideration of groundwater flow. The subsurface architecture is evaluated and 
interpreted here in detail sufficient to define the primary controls on groundwater flow. 
Specifically, the extents of the following are considered important in controlling 
groundwater flow at the scale of the Centennial Wash Area: 

Precambrian basement complex (granite-gneiss), 
Tertiary bedrock (conglomerates, sandstones and volcanics) and 
Tertiary to Quaternary unconsolidated to weakly consolidated sediments (Red 
LAU, MAU and UAU). 

In this section, the geology of the Centennial Wash Area is discussed in subsections 
on sources of data, approach to interpretation, geologic conceptual model, and discussion. 

3.2 Sources of Data 

The primary sources of data for interpreting the geology of the Centennial Wash area 
include: 

0 

Geologists’ logs by Fugro, 
0 

0 

surficial mapping by the AGS, USGS and Fugro, 
Gravity data in the public record and from PVNGS, 
Drillers’ logs on file at the ADWR, 

Borehole geophysical logs for selected Youngker Farms and RID wells on file 
at ADWR, and 
Borehole geophysical logs for PVNGS boreholes presented by Fugro. 

3.3 Approach for Interpretation 

The approach taken here to defining the geologic structure of the Centennial Wash 
Area is to adopt the surficial mapping of the AGS as the most recent interpretation of 
exposed rocks. Next, the framework and identification of units in boreholes presented by 
Fugro (1978, 1980) is adopted due to its detail and substantial supporting database. 
Then, drillers’, geologists’, and borehole geophysical logs are interpreted working from 
Fugro’s (1 978, 1980) definitions outward away from areas where Fugro drilled and 
inspected core. Finally, the upper surface of basement complex materials in the 
subsurface is approximated, based on the gravity interpretations of hydroGEOPHY SICS 
(2000) and elevations of selected outcrops taken from 7.5 minute topographic quadrangle 
maps of the USGS. Outcrop locations for granite-gneiss and volcanics were transferred 
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from the AGS maps and outcrops of the LAU were transferred from Fugro (1 978) maps 
to the topographic quadrangle maps to compile additional elevation point data. 

3.4 Geologic Conceptual Model 

The conceptual model of the geology of the Centennial Wash Area is described in this 
subsection as a history of the area. Plots of the surfaces for these units are presented and 
discussed in ascending order as well. 

The area is underlain to unknown, but probably very large depths by Precambrian 
granites, gneisses and schists. These materials comprise the uppermost part of the North 
American Continent. These materials will collectively be called the Basement Complex 
in the Centennial Wash Area. The geologic symbol IXg is given to this material. Figure 
20 is a plot of the estimated elevations of the upper surface of the Basement Complex as 
interpreted from drillers’ and geologists’ logs, surface outcrops and gravity surveys for 
the area. 

All younger geologic materials were deposited and eroded from the platform of the 
Basement Complex. If geologic materials of Paleozoic, Mesozoic, or early Cenozoic age 
were deposited in the Centennial Wash Area, as they were on the Colorado Plateau, they 
were removed prior to the Tertiary period. 

During the early Tertiary period, conglomerates were deposited from erosion of the 
primarily granitic Precambrian Basement complex. Soon thereafter, a wide variety of 
ashfall rhyolite tuffs, andesitic flows, breccia and tuffs and basalt flows inundated this 
area. There was a shift in composition from acidic to basic igneous material as time 
progressed. A distinctive white sandstone was formed from the earliest ash falls. These 
extrusive and sedimentary materials of the early to mid Tertiary period will collectively 
be called the Tertiary Volcanic-Sedimentary Sequence in the Centennial Wash Area and 
will be given the geologic symbol Tsv. Figure 21 is a plot of the estimated elevations of 
the top of the Tertiary Volcanic-Sedimentary Sequence interpreted from drillers’ and 
geologists’ logs and outcrop exposures in the area. 

During the middle to late Tertiary period, conglomerates were formed from erosion of 
the Precambrian and Tertiary rocks. These conglomerates range from siltstones to 
strongly-consolidated debris flows, are now red to brown in color, and are correlative 
with the Red Unit exposed on the head of Camelback Mountain in central Phoenix and 
Red Mountain east of Mesa, Fugro (1 978-1 980) named these materials the Tertiary 
Volcanic Fanglomerate as an indication of the depositional system type they formed in. 
This material in the Centennial Wash will be called the Tertiary Red Unit in order to 
conform to the USGS names given in the adjacent West Salt River Valley and will be 
given the geologic symbol Tvfn to maintain consistency with the primary work of Fugro 
(1978-1980). Fugro (1978-1 980) also gave this material the designation lithologic zone 
(LZ)-1 , which will also be used here. Figure 22 is a plot of the estimated elevations of 
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the upper surface of the Red Unit as interpreted from drillers’ and geologists’ logs for the 
area. 

At the end of the Tertiary period, sand and gravel deposits were widespread 
throughout central Arizona. These deposits are distinctive from the underlying Red Unit 
in their relative lack of consolidation and light brown or gray color. A common 
designation for these weakly to unconsolidated deposits is the Lower Alluvial Unit 
(LAU). Fugro (1 978, 1980) also gave these deposits the designation LZ-2, which will 
also be used here. Some time during the deposition of the LAU, the Basin and Range 
Disturbance began and created the basins present to this day. The LAU appears to be 
dominated by proximal alluvial fan depositional systems. Fugro (1 980) noted that the 
LAU is at land surface in the western Centennial Wash area. Figure 23 is a plot of the 
estimated elevations of the upper surface of the LAU as interpreted from drillers’ and 
geologists’ logs and surface exposures in the area. 

A sharp break is present between the LAU and overlying, predominantly fine-grained 
deposits commonly designated as the Middle Alluvial Unit (MAU). Previous studies 
have also called this unit the Middle Fined-Grained Unit, but this term has been replaced 
by MAU to allow a more complete characterization. In the Centennial Wash Area, the 
MAU is divided into the lower Palo Verde Clay and the Upper Silt Deposits. Fugro 
(1 978, 1980) gave these deposits the designations LZ-3 for the Palo Verde Clay and LZ-4 
for the Upper Silt Deposits. The Palo Verde Clay contains substantial clay sediments and 
a notable lack of coarse-grained interbeds. The Upper Silt Deposits is a stack of clayey 
silts, sandy silts, sandy clays, sands, and gravels. The Upper Silt Deposits are at land 
surface over much of the central and eastern portions of the Centennial Wash Area. The 
MAU was deposited in a closed basin (no through-flowing streams) and comprised distal 
alluvial fan (Upper Silt Deposits) and lacustrine/playa (lake or salt flat) (Palo Verde 
Clay) depositional systems. Sometime during the deposition of the MAU, the Basin and 
Range Disturbance normal faulting slowed, and near the end of the time in which the 
MAU was deposited, through-flowing stream drainage developed. Figure 24 is a plot of 
the estimated elevations of the upper surface of the Palo Verde Clay as interpreted from 
drillers’ and geologists’ logs for the area. 

Deposits above the MAU are commonly ascribed to the Upper Alluvial Unit (UAU). 
Over much of the Centennial Wash Area, the UAU occurs as isolated deposits incised 
into the MAU. Along the coarse of the Gila and Hassayampa Rivers and along the 
course of the Centennial, Jackrabbit, Winters, Dickey and other Washes, sands and 
gravels are common and distinguish the UAU from the underlying MAU. The UAU 
comprises distal alluvial fan and fluvial depositional systems. Fugro (1 978. 1980) called 
these the Upper Sand and Gravel Deposits and gave these deposits the designation LZ-5. 

Together, the UAU, MAU and LAU are given the geologic symbol QTbfto maintain 
consistency with Fugro (1 978, 1980) and emphasize that they are fill for the basins 
created by the Basin and Range Disturbance normal faulting. 
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Two additional geologic materials that are of less interest since they occur above the 
water table are the Quaternary basalt flows (remnant lava cones) in the UAU near 
Hassayampa (the Arlington basalt flow) and at Gillespie Dam (the Gillespie basalt flow). 
These materials are given the designation Qb. Fugro (1 978, 1980) designated as LZ-6 
proximal alluvial fan deposits forming aprons in limited areas around exposed rock 
knobs. These materials are given the geologic symbol Qsu. 

3.5 Discussion 

Geologic units have been defined for the Centennial Wash Area from existing reports 
and detailed review of drillers’ and geologists’ logs, surface exposure maps, and 
geophysical surveys. The Basement Complex has a variable depth of occurrence with a 
notable rise to mountain outcrops and shallow occurrence beneath the northwestern end 
of the Palo Verde Hills. The Tertiary Volcanic-Sedimentary Sequence is draped over the 
basement complex over most of the area, except where the basement complex is exposed 
in mountains or along the Gila River. The Red Unit apparently is restricted to the area in 
and surrounding the Palo Verde Hills. The LAU appears to be present over much of the 
Centennial Wash area and is present at land surface in the western Centennial Wash area. 
The MAU is present primarily in the eastern Centennial Wash Area where it is present at 
land surface. The UAU is present in isolated locations in the Centennial Wash area. The 
UAU is thickest along the Gila River. 
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4.0 HYDROSTRATIGRAPHIC UNITS 

4.1 Introduction 

The geologic units require evaluation with respect to how groundwater flows within 
them. In this section, hydrostratigraphic units are selected from the framework of 
geologic units described in the previous section. Hydrostratigraphic units are volumes of 
distinctive groundwater flow regimes and have distinctive hydraulic conductivity 
distributions derived from their internal architecture. 

4.2 Sources of Data 

Data considered in this section are the water-level contour maps and hydrographs 
discussed in Section 2, the geological conceptual model of Section 3 and the geologic 
unit upper surface maps discussed in Section 3. 

4.3 Selection of Hydrostratigraphic Units 

The Basement Complex is considered a substantial barrier to groundwater flow and 
its relatively shallow occurrence beneath the Palo Verde Hills has an important effect on 
groundwater flow by restricting the area open for flow and propagation of changes in 
water-level elevations. The Volcanic-Sedimentary Bedrock Sequence would be expected 
to be less of a barrier to flow than the underlying Basement Complex, but more so than 
the overlying moderately to weakly consolidated sediments. The sedimentary and 
volcanic components of the Volcanic-Sedimentary Bedrock Sequence would be expected 
to have similar groundwater flow characteristics due to the strong consolidation of the 
sedimentary components. The LAU would be expected to have the highest potential 
hydraulic conductivity of the basin fill sediments; certainly more than the Red Unit due to 
the relatively weak consolidation of the LAU compared to the Red Unit. The Palo Verde 
Clay and Upper Silt Deposits would be expected to confine groundwater flowing beneath 
and restrict recharge moving down from above. 

In this section, groundwater flow is inferred from the water-level elevations and their 
position relative to the 'surface separating geologic units. The LAU, Red Unit, and the 
Volcanic-Sedimentary Bedrock Sequence are interpreted to comprise the principal 
regional aquifer system in the Centennial Wash area. Multiple aquifers may be present 
within the principal aquifer system which together account for most of the groundwater 
flow through the area. In the Arlington Valley, the UAU is also a part of the principal 
aquifer system. 

The principal aquifer is unconfined, expect where the Palo Verde Clay is present 
below the piezometric surface of the principal aquifer. Where the Palo Verde Clay is 
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present in such a position, the principal aquifer system is considered a leaky confined 
aquifer and the Palo Verde Clay is considered a leaky aquitard. Groundwater above the 
Palo Verde Clay in the Upper Silt Deposits or UAU has been investigated, particularly by 
Fugro (1 978, 1980), and appears to be a localized unconfined aquifer. 

4.4 Discussion 

Based on the water level maps and hydrographs presented in Section 2, groundwater 
in the principal aquifer system since the 1960s has had a water table or piezometric 
surface ranging from approximately 850 feet amsl along the Buckeye-Salome Road to 
less than 700 feet near Centennial Wash. Prior to the 1950s, water levels near Centennial 
Wash were between 760 and 770 feet amsl and the lowest point was approximately 720 
feet amsl near Gillespie Dam. The water table in the unconfined aquifers above the Palo 
Verde Clay has had a range of approximately 800 to over 900 feet amsl since the 1970s. 

The piezometric surface of the principal aquifer system, as represented by water-level 
elevations in wells, is above the top of the LAU throughout the area where the Palo 
Verde Clay has been identified. Therefore, the principal aquifer system is considered 
confined wherever the Palo Verde Clay is present. Based on inspection of the currently 
available drillers’ and geologists’ logs, and consideration of geologic structures, the Palo 
Verde Clay is not present beneath the two lines of volcanic rock outcrops of the Palo 
Verde Hills or in the western Centennial Wash area where the LAU outcrops. 

The interpretations of groundwater flow presented in Section 2.0 are considered 
representative of the principal aquifer system. There may be variations in flow among 
the aquifers within the principal aquifer system, but data are not available to isolate and 
characterize such differences. Characterization of flow between aquifers within the 
principal aquifer system is probably not be necessary to predict groundwater responses to 
pumping for the proposed power plants. 

In general, flow in the principal aquifer system moves southwestward into the 
Centennial Wash Area from a line roughly paralleling the Buckeye-Salome Road. Prior 
to the late 194Os, the flow continued southward and entered the Gila River or passed 
through the area near Gillespie Dam into the Gila Bend Basin. Since the 1940s, pumping 
for farms in the Palo Verde Hills and along Centennial Wash collected a substantial 
portion of the flow and also caused water to reverse its path and flow from the Gila River 
towards the wells along Centennial Wash. 

In general, flow in the Upper Silt Deposits spreads laterally in several directions until 
sufficient area is developed to allow flow downward into the Palo Verde Clay. Flow in 
the UAU along the Gila River generally follows the alignment of the Gila River, but also 
provides for flow to or from the Gila River. 
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5.0 BOUNDARIES TO GROUNDWATER FLOW 

5.1 Introduction 

The arrangement of distinctive geologic materials in the Centennial Wash Area, 
particularly the Basement Complex, exerts a strong control on the flow of groundwater. 
Stulik (1 974 - Plate 1) considered all rock outcrops to be boundaries to the valley-fill 
sediments, which he considered the principal aquifer in the area. Stulik (1 974 - Plate 1) 
presented contours of equal thickness of valley-fill deposits. Depths to the base of the 
valley fill deposits interpreted by Stulik (1 974) range from less than 300 feet around 
exposed rock to more than 1200 feet in a large area including Centennial Wash and the 
Arlington Valley. Reassessment of the water-level contour maps indicates that 
occurrences of the Volcanic-Sedimentary Bedrock Sequence may not represent barriers 
to groundwater flow in the Centennial Wash Area. For this work, the Volcanic- 
Sedimentary Bedrock Sequence is included in the principal aquifer system. 

In this section, the controls of the Basement Complex on groundwater flow in the 
Centennial Wash Area are briefly reviewed from the available data. Specifically, 
information on the horizontal and vertical extents of the Basement Complex is compared 
with the water level elevation maps. A similar comparison is made with respect to 
vertical flow in the case of the Palo Verde Clay. 

5.2 Vertical Boundaries 

The upper surface of the basement complex (see Figure 20) is considered a bounding 
surface for groundwater flow. Of particular interest is the rise of this surface from sea 
level to over 500 feet beneath the Palo Verde Hills. This ridge of high basement complex 
is coincidental with closely-spaced contours of equal water-level elevations on the water- 
level contour maps for 1970, 1975, 1982, and 1992. As groundwater is forced through a 
thinner cross section, the hydraulic gradients would be expected to increase as seem in 
the Centennial Wash Area. 

The Palo Verde Clay also represents a substantial barrier to groundwater flow, but not 
as substantial as the basement complex. The large vertical differences between water- 
level elevations above and below the Palo Verde Clay indicate the restriction imposed by 
the Palo Verde Clay on vertical groundwater flow. The occurrence of the Palo Verde 
Clay is coincidental with the rise in the basement complex. The Palo Verde Clay further 
narrows the cross section for flow passing south and west beneath the Palo Verde Hills. 

Peter Mock Groundwater Consulting, Inc 

April 4,2000 
Centennial Wash Area Groundwater 

Interim Report 



39 

5.3 Horizontal Boundaries 

The west and south edges of the Centennial Wash Area form a corner for the 
PhxAMA as a whole. As Halpenny (1 984) noted, this area can be thought of as the cork 
(actually more like the neck) of the bottle comprising the groundwater system of the 
western PhxAMA viewed as a whole. Groundwater flow is laterally restricted from 
locations where the top of the Basement Complex rises above the water level elevations 
in the principal aquifer system. Such restriction occurs around the edges of the 
Centennial Wash Area selected here with the exceptions of: 

0 the alignment of the Buckeye-Salome Road and the northeast end of the 
Arlington Valley and 

0 a two to three-mile long gap directly south-southwest of Gillespie Dam. 

5.4 Discussion 

The primary boundaries to groundwater flow in the Centennial Wash area are the 
Basement Complex and the Palo Verde Clay. Contrary to some earlier studies, the 
Volcanic-Sedimentary Bedrock Sequence in general is currently not considered to present 
a barrier to groundwater flow in the Centennial Wash Area. 
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6.0 HYDRAULIC PROPERTIES ESTIMATES 

6.1 Introduction 

The extents to which water can move through or be stored in a hydrostratigraphic unit 
are quantified with the parameters hydraulic conductivity and specific storage/specific 
yield, respectively. These parameters are typically estimated from field and laboratory 
tests, but they also can be estimated from literature summaries and model simulations. 

6.2 Sources of Data 

Data for estimating hydraulic parameters are limited at this time for the Centennial 
Wash Area. Stulik (1 974), Fugro (1 980) and Halpenny (1 984) compiled and summarized 
specific capacity data for wells in the principal aquifer system. Fugro (1 980), ARCADIS 
Geraghty & Miller (1 999) and Hargis+Associates, Inc. (2000) reported on aquifer tests in 
the principal aquifer system. Fugro (1 980) also reported on the results of slughail and 
laboratory permeameter tests. Sempra Energy Resources and Pinnacle West Energy 
Corporation are conducting additional aquifer testing at this writing (April 2000) to 
develop additional hydraulic parameter estimates for the Centennial Wash Area. 

6.3 Approach for Interpretation 

Horizontal hydraulic conductivity (KH) can be estimated by dividing the 
transmissivity by the saturated thickness of the well at the time of the test. 
Transmissivity can be estimated from analysis of an aquifer test, slug test, or bail test, or 
from a rough, approximate relationship between specific capacity and transmissivity 
(transmissivity in gallons per day per foot ([gpd/ft] equals specific capacity in gallons per 
minute per foot of drawdown [gpdfi] multiplied by 2000 - [Driscoll, 1986 - page 
102 11). Vertical hydraulic conductivity (Kv) and KH can be estimated from laboratory 
permeameter tests on oriented core samples. Aquifer test estimates are significantly 
better than estimates based on slug tests, bail tests, or the relationship between specific 
capacity and transmissivity. In the absence of any field data, KH can be estimated from 
literature-reported ranges for similar geologic materials. However, the reported ranges 
for KH are very large (several orders of magnitude for a given material) 

Specific storage (SS) can be estimated by dividing the storage coefficient (SC) by the 
saturated thickness of the well at the time of the test. Storage coefficient can be 
estimated from analysis of an aquifer test. Specific yield (Sy) can be estimated from 
analysis of an aquifer test. In the absence of field data, SS and Sy can be estimated from 
literature-reported ranges for similar geologic materials. Compared to K, the storage 
parameters have much smaller reported ranges for a given material. 
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To the extent that data are presented in the available reports, the interpretations of the 
authors are reviewed here. Otherwise, the reported values are summarized. 

6.4 Hydraulic Conductivity 

Stulik (1 974 - page 8 and Table 1) presented specific capacity data for the area that 
range from one to 86 gpdf t .  Transmissivity estimated for this specific capacity range 
using the approximation (Driscoll, 1986 - page 102 1) ranges from 2,000 to 190,000 
gpd/ft. These values probably represent the principal aquifer system or parts of the 
principal aquifer system over a broad area. 

Fugro (1 980) summarized data for existing wells in the vicinity of the PVNGS site as 
having pumping capacities of 400 to 2,800 gpm and specific capacities averaging 35 
gpm/ft. Average transmissivity estimated fiom specific capacity is approximately 70,000 
gpd/ft. These values probably represent the principal aquifer system within a few miles 
of the PVNGS site. 

A 24-hour aquifer test (Fugro, 1980 - page 20) was conducted in irrigation well (B- 
O 1-06) 34abb and the reported results included an estimated specific capacity of 55 
g p d f t  at 2,360 gpm and a transmissivity of 100,000 gpd/ft. Assuming a saturated 
thickness of 1000 feet (the well is perforated from 250 to 1235 feet bls) and converting 
units leads to a KH estimate of 13 Wd. These values probably represent the principal 
aquifer system at the PVNGS site. Fugro (1 978 - Appendix 21) also reported on a multi- 
well aquifer test run in sands of the UAU at the PVNGS site between 20 and 40 feet bls. 
Fugro (1 978) interpreted the test results to estimate transmissivity at 4,000 gpd/ft. 
Assuming a saturated thickness of 18 feet, Fugro (1 978) estimated KH at 30 Wd. These 
values probably represent the coarser parts of the UAU at the PVNGS site. 

Fugro (1980 - pages 21 to 22,) further summarized the results of slug and bail tests or 
laboratory permeability tests for the vicinity of the PVNGS site as follows: 

Upper Sands, Gravels and Silt Deposits (UAU, LZ-5): KH of 1.3 Wd. 
Upper Silt Deposit (MAU, LZ-4): KH = 0.0013 Wd, Kv = 0.00013 ft/d 
Palo Verde Clay (MAU, LZ-3) KH = 0.0013 Wd, Kv = 0.0007 Wd 

Halpenny (1 982a - Table 5) reviewed well data for the Buckeye Irrigation Company 
(BIC), calculated specific capacities, and evaluated the specific capacity data. He 
cautioned (Halpenny, 1982a - page 3-16) that specific capacities decrease with time due 
to well encrustation although aquifer properties remain constant. He also noted that the 
relationship between the perforated interval and the water table. The use in this case of 
January water levels for static and pumping water levels during July or August lead to 
excessive drawdown estimates, and that therefore specific capacities may be higher. 
Nevertheless, specific capacities for many wells are in the 100 to 300 g p d f t  range, 
which is exceptionally high. Transmissivity estimated for this specific capacity range 

Peter Mock Groundwater Consulting, Inc 

April 4,2000 
Centennial Wash Area Groundwater 

Interim Report 



42 

using the approximation (Driscoll, 1986 - page 1021) ranges from 200,000 to 300,000 
gpd/ft. Assuming a saturated thickness of 200 feet for the BIC wells and converting 
units, KH estimates would range from 130 to 200 ft/d. These estimates probably 
represent the UAU north of the Gila River near Buckeye. Specific capacities are lower 
(Halpenny, 1982a - Table 5),20 to 60 gpdft ,  along the BIC canal for 4 miles east of the 
Hassayampa River. Transmissivity estimated for this specific capacity range using the 
approximation (Driscoll, 1986 - page 102 1) ranges from 40,000 to 120,000 gpdft. These 
estimates probably represent an unknown combination of the UAU and MAU west of 
Buckeye. 

ARCADIS Geraghty & Miller (1 999 - Appendix A) reported on pumping tests 
conducted November 29 and 30, 1999. The tests were 24 hours in duration and were 
conducted on Duke wells 4-1 (C-01-06 21CBB2) and 4-2 (C-01-06 21BCB). Their 
results are as follows: 

Well 4-1 : At 1,530 gpm, drawdown was 41.5 feet, which yields a specific capacity of 37 
gpm/ft. Application of the Cooper-Jacob (1 946) semi-log straight-line method to the 
drawdown data from 1 to 450 minutes resulted in a transmissivity estimate of 109,000 
gpd/ft. Application of Theis (1 935) Recovery Method to the recovery data from one to 
490 minutes resulted in a transmissivity estimate of 86,000 gpd/ft. Until combined 
drawdown and recovery analysis of this test is conducted, the recovery-based estimate of 
86,000 gpd/ft is preferred. The well is open from 229 to 101 2 feet bls and the static water 
level at the time of the test was approximately 170 feet (above the top of the 
perforations), so the saturated thickness can be assumed to be 783 feet. Dividing 
transmissivity by saturated thickness yields a KH estimate of 14.7 ft/d. However, water 
production is likely limited to intervals beneath the Palo Verde Clay. Estimated depth to 
the top of the LAU at this well (see Figure in Section 3) is 270 feet bls. The saturated 
thickness beneath the Palo Verde Clay in this well is then estimated at 740 feet. The 
estimate for KH beneath the Palo Verde Clay is 15.4 ft/d. Therefore, the KH estimate of 
15 ft/d developed by ARCADIS Geraghty & Miller Inc (1 999 - Table Al)  is reasonable. 

Well 4-2: At 1,530 gpm, drawdown was 74.1 feet, which yields a specific capacity of 2 1 
gpm/ft. Application of the Cooper-Jacob (1 946) semi-log straight-line method to the 
drawdown data from 7 to 250 minutes resulted in a transmissivity estimate of 62,000 
gpd/ft. Application of Theis (1935) Recovery Method to the recovery data from 5 to 340 
minutes resulted in a transmissivity estimate of 78,000 gpdft. Until combined drawdown 
and recovery analysis of this test is conducted, the recovery-based estimate of 78,000 
gpdft is preferred. This well is open from 350 to 980 feet bls and the static water level at 
the time of the test was approximately 170 feet (above the top of the perforations) so the 
saturated thickness can be assumed to be 630 feet. Dividing transmissivity by saturated 
thickness yields a KH estimate of 16.6 ft/d. The top of the perforations is below the 
estimated bottom of the Palo Verde Clay. Therefore, the KH estimate of 16.4 ft/d 
developed by ARCADIS Geraghty & Miller Inc (1 999 Table A3) is reasonable 

The results of the two tests by ARCADIS Geraghty & Miller (1 999) probably 
represent the principal aquifer system beneath the Duke Energy property. 
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Hargis+Associates, Inc (2000) reported on the March 8,2000 6-hour pumping test of 
well (C-01 -06) 23adb on the Redhawk property. At 1,875 gpm, drawdown was 97 feet, 
which yields a specific capacity of 19 gpdft .  Application of the Cooper-Jacob (1 946) 
semi-log straight-line method to the drawdown data from 8 to 80 minutes resulted in a T 
estimate of 55,000 gpd/ft. Application of Theis (1935) Recovery Method to the recovery 
data from 20 to 180 minutes resulted in a transmissivity estimate of 48,000 gpd/ft. Until 
combined drawdown and recovery analysis of this test is conducted, the recovery-based 
estimate of 50,000 gpd/ft is preferred. The well is perforated from 140 to 930 feet bls 
and the 1986 depth to water of 180 feet bls is assumed as an estimate of the static water 
level, so the saturated thickness can be assumed to be 750 feet. Dividing transmissivity 
by saturated thickness yields a KH estimate of 9 ft/d. However, water production is likely 
from materials beneath the Palo Verde Clay. Estimated depth to the top of the LAU at 
this well (see Figure in Section 3) is 270 feet bls. The saturated thickness beneath the 
Palo Verde Clay in this well is then estimated at 660 feet. The estimate for KH beneath 
the Palo Verde Clay is 10.1 ft/d. Therefore, the range of KH estimates given by 
Hargis+Associates, Inc. (2000) - 6 to 12 ft/d - is reasonable. These results probably 
represent the principal aquifer system beneath the Redhawk property, but longer testing 
would be useful for confirming the results of this short test. 

6.5 Storage 

A 24-hour aquifer test (Fugro, 1980 - page 20) was conducted in irrigation well (B- 
01-06) 34abb and the resulting estimate for SC was 0.005. Assuming a saturated 
thickness of 1000 feet and converting units leads to a SS estimate of 1 0-6 cubic feet water 
per cubic foot sediments per foot drawdown (ft-'). 

Fugro (1978 - Appendix 21) also reported on a multi-well aquifer test run in the UAU 
(Upper Silts, Sands and Gravel Deposits) between 20 and 40 feet bls. Fugro (1 978) 
interpreted the test results with the Theis (1 935) method to find a SC (or Sy) ranging from 
0.008 to 0.013, average 0.01. Reinterpretation of this test with modern water-table 
aquifer test analysis methods would likely clarify the confusion and find a lower SC and a 
higher Sy. 

6.6 Discussion 

Transmissivity of the principal aquifer system in the Centennial Wash Area may 
range between 2,000 and 190,000 gpd/ft and average 70,000 gpd/ft. This summary is 
based on a rough approximation from specific capacity data, but has been confirmed in a 
preliminary manner by the results of four single-well aquifer tests: 100,000 gpd/ft, 86,000 
gpd/ft, 78,000 gpd/ft and 50,000 gpd/ft). Horizontal hydraulic conductivity of the 
principal aquifer system estimated from the four available aquifer tests ranges from 10 to 
17 Wd. Specific storage of the principal aquifer system was estimated from one aquifer 
test at 10- ft . Additional, longer-term (one to seven days) aquifer tests with observation 
wells are needed to improve the support for estimating transmissivity and hydraulic 
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conductivity in the area of the proposed power plants. Such tests are planned for the 
spring of 2000. 

The KH of the Palo Verde Clay appears to be very low, but as expected for these 
geologic materials: 10” ft/d, and the Kv of the Palo Verde Clay appears to be one half the 
KH. These values were based on core tests that sample a small volume. Therefore, there 
may be substantial variability to the Palo Verde Clay above or below the values found to 
date. 

The reported values of hydraulic conductivity for the Upper Silt Deposits are 
surprisingly similar to those for the Palo Verde Clay: 10” ft/d for KH and 1 0-4 ft/d for Kv. 
The Upper Silt Deposits were tested with slughail tests for KH and core tests for Kv. As 
with the Palo Verde Clay, the Upper Silt Deposits may have substantial variability at 
volumes larger than those sampled at PVNGS. 

A group of slug/bail tests of the UAU at PVNGS resulted in an average KH of 1.3 
Wd. There is one aquifer test based value for the KH of the UAU at PVNGS: 30 ft/d. 
These results indicate significant variability in the UAU at PVNGS. The specific yield 
reported for the one available aquifer test is unrealistically low, as was stated by the 
report authors (Fugro, 1978). 
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7.0 RECHARGE AND DISCHARGE ESTIMATES 

7.1 Introduction 

This section compiles the available information for the flow of water to and from the 
groundwater system in the Centennial Wash Area. The groundwater system includes all 
groundwater in the Centennial Wash Area including the principal aquifer system and 
perched zones. No distinction is made between locations within the Centennial Wash 
Area. 

All of the estimates made here are preliminary and subject to revision, based on 
review of this report and the water budget, as well as during model calibration to match 
historical water-level elevation distributions and changes. This section is intended as a 
first approximation of groundwater flow in the Centennial Wash Area. 

In this section, the term recharge includes the following components or categories of 
inflows to groundwater: 

West-bound groundwater flow in from the West Salt River Valley, beneath 
the Gila River channel near Hassayampa 
Southwest-bound groundwater flow in from the Hassayampa Plain beneath 
the Buckeye-Salome Road 
East-bound groundwater flow in from the Harquahala Basin beneath the 
Centennial Wash channel at Mullen’s Cut 
Direct infiltration of precipitation 
Mountain front infiltration of runoff 
Gila River infiltration 
Hassayampa River infiltration 
Centennial Wash infiltration 
Minor tributary infiltration 
Industrial detention basin infiltration 
Agricultural leaching requirement 
Canal transmission losses 

The magnitude of the individual recharge components has changed in the 
Centennial Wash Area over time. Currently, the largest recharge components in the 
Centennial Wash Area are the groundwater inflow from the Hassayampa Plain, 
agricultural leaching requirement, canal transmission losses and Gila River infiltration. 

In this section, the term discharge includes the following components or categories of 
outflows from groundwater: 

Southeast-bound groundwater flow out to the Gila Bend Basin beneath the 
Gillespie Basalt flow near Gillespie Dam 
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0 

Transpiration from phreatophytes 

Agriculture pumping 
Industrial pumping 

0 Domestic pumping 
0 Pumping for livestock watering 

Direct evaporation from the water table 

Groundwater flow into the Gila River 

The magnitude of the individual discharge components has changed in the Centennial 
Wash Area over time. Currently, the largest discharge components in the Centennial 
Wash Area are agricultural pumping and transpiration by phreatophytes. 

7.2 Sources of Data 

Data to estimate recharge and discharge components in the Centennial Wash Area 
come from a variety of sources. The studies by the USGS, ADWR and consulting firms 
reviewed in Section 2 are the primary sources of recharge and discharge estimates and 
supporting data. 

7.3 Approach for Interpretation 

Where available, estimates of recharge and discharge components are extracted from 
the sources discussed above. Other estimates are made based on methods described with 
the estimates in the following subsections. In all cases, simple methods for estimating 
recharge or discharge components are employed here which have been used in similar 
studies of adjacent basins in Central Arizona. 

The recharge and discharge estimates are combined in the next section - Section 8.0 
Water Budget. Within the framework of a water budget, the estimates of each recharge 
or discharge component can be compared with each other and their changes can be 
reviewed over time. 

7.4 Recharge Estimates 

The recharge components listed at the beginning of this section are described in detail 
in this subsection. The recharge components have been grouped for further discussion as 
follows: 

0 Groundwater flow in from adjacent areas, 

Infiltration of precipitation and runoff, and 
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0 Infiltration from agricultural operations. 

7.4.1 Groundwater Flow in from Adjacent Areas 

Groundwater flow into the Centennial Wash Area includes: 

West-bound groundwater inflow from the West Salt River Valley, beneath the 
Gila River channel near Hassayampa 
Southwest-bound groundwater inflow from the Hassayampa Plain beneath the 
Buckeye- Salome Road 
East-bound groundwater inflow from the Harquahala Basin beneath the 
Centennial Wash channel at Mullen’s Cut 

In general, groundwater flow is estimated by applying Darcy’s Law to estimates for 
transmissivity, horizontal hydraulic gradient and cross-sectional width. Where gradients 
have changed with time, those changes are investigated from water-level elevation maps 
in the following discussions. 

Westbound groundwater inflow from the West Salt River Valley, beneath the Gila 
River channel near Hassayampa can be estimated from water-level elevation contour 
maps prepared by ADWR. Reeter and Remick (1 986 - sheet 1) present water-level 
elevation data for 1982 useful for estimating the flow of groundwater. The line of flow 
between the West Salt River and Hassayampa Sub-Basins appears in 1982 to be only one 
mile wide and extends up from the exposed rock of the Buckeye Hills at Powers Butte. 
The flow direction appears to be due south in the area north of this line, which indicates 
no flow between the Sub-Basins north of this line. The data points indicate a west- 
southwest gradient of 35 feet per mile (0.007) beneath the Gila River channel across a 
line extending one mile north from Powers Butte. Water levels for the same walls 
measured in 1992 (Hammett and Herther, 1996 - Sheet 1) indicate a gradient in the same 
direction of 56 feet per mile (0.01 1). 

Using the gradient estimated from Reeter and Remick (1 986 - Sheet 1) and assuming 
a section width of one mile and transmissivity of 300,000 gpd/fi for sediments beneath 
the Gila River channel (see Section 6) results in an estimate of 12,400 ac.-ft./yr. of flow 
across this line in 1982. Using the 1992 gradient estimated from Hammett and Herther 
(1996 - Sheet 1) results in an estimate of 19,500 ac.-ft./yr. Errol L. Montgomery & 
Associates, Inc. (1 988 - Appendix B, page B-2) estimated groundwater flow into the 
ACC area near Hassayampa to be 15,900 ac.-ft./yr. in 1985. ADWR (Correll and 
Corkhill, 1994 - Figure 16) estimated flow out of the West Salt River Valley Sub-Basin 
at Arlington to be 3,000 ac.-fi./yr., but did not provide the basis for their estimates. 
Based on the use of data described above, an estimate of 16,000 ac.-ft./yr. groundwater 
flow into the Centennial Wash Area at Hassayampa is considered more accurate at this 
time. 
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Halpenny and Halpenny (1 988 - page 4-45) present a calculation for the portion of 
groundwater flow moving from the Hassayampa Plain directly south towards the 
Buckeye area. The cross section is in Township 2 North, Ranges 4 and 5 West, is seven 
miles long (east to west) and is approximately 3 miles north of I- 10 at Palo Verde Road. 
The estimate is 32,000 ac.-ft./yr and Halpenny and Halpenny (1988, page 4-45) note that 
this estimate is similar to that made by Montgomery & Associates (1988 page 75, line 50) 
of 26,500 ac.-ft./yr without the benefit of the testing data collected by Halpenny and 
Halpenny (1 988). Inspection of the maps used by Halpenny and Halpenny (1 988 - plate 
3) in comparison to water -level contour maps of broader coverage indicate that this 
estimate does not account for groundwater leaving the Hassayampa Plain for the Tonopah 
Desert or to pass through the Palo Verde Hills. Therefore, although it initially appears to 
account for all groundwater flow out of the Hassayampa Plain, this estimate does not 
apply to the Centennial Wash Area. 

Southwest-bound groundwater inflow from the Hassayampa Plain beneath the 
Buckeye-Salome Road can be estimated from gradients indicated on the maps shown in 
Figures 5 to 9. The water-level contour maps indicate horizontal gradients along the 
Buckeye-Salome Road as follows: 1970 - 40 to 120 feet per mile (0.008 to 0.022), 1975 
- 70 feet per mile (0.013), 1982 -30 to 70 feet per mile (0.006 to 0.013), 1992 - 50 feet 
per mile (0.009). The variability in these estimates arises primarily from the assumptions 
made by the authors in contouring. A value of 50 feet per mile (0.009) appears 
reasonable to estimate the gradient along this line. The line is 10 miles long and the 
closest transmissivity estimate for the principal aquifer system is 100,000 gpd/ft for a 
well at the PVNGS site. The resulting flow estimate is 53,300 ac.-ft./yr. 

East-bound groundwater inflow from the Harquahala Basin beneath the Centennial 
Wash channel at Mullen’s Cut can be estimated from water-level elevation contour maps 
prepared by ADWR. The water level elevation contour map for 1979-1 980 presented by 
Graf (1 980 - sheet 1) indicates that water in the Harquahala Basin in 1980 was flowing 
westward from Mullen’s Cut. Therefore, as of 1980, regional groundwater flow was not 
moving from the Harquahala Basin to the Lower Hassayampa Basin. Prior to 
development of areas of depressed water level-elevations in both the Harquahala and 
Centennial Wash Areas, groundwater flowed from the Harquahala Basin into the 
Centennial Wash Area at a rate of approximately 200 ac.-ft./yr. (Mason, 2000). This 
amount probably slowly decreased to zero between the 1940 and the 1960s. 

7.4.2 Infiltration of Precipitation and Runoff 

Direct infiltration of precipitation is estimated from the average annual precipitation, 
the surface area above the groundwater system, and an estimate of the fraction of 
precipitation that becomes groundwater recharge for the local climate and soils 
conditions. The average annual precipitation is 8 inches per year; the surface area of soils 
above the groundwater system is approximately four townships (144 square miles). The 
fraction of precipitation that becomes groundwater recharge is estimated at 0.00 1 based 
on the work in the Ajo, Arizona area by Liu and others (1995) and a 50:50 mix of old and 0 
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young soil surfaces. The resulting estimate is less than 100 ac.-ft./yr. (61 ac.-ft./yr.), 
which can be neglected at this time. 

Mountain front recharge is the sum of the precipitation that falls on exposed rock, 
escapes evaporation, and runs off into the contact with the unconsolidated sediments at 
the mountain fronts. Although mountain front recharge is probably concentrated at the 
mouths of canyons, it is typically estimated as a basin-wide total or an average rate per 
mile of mountain front. The USGS (Frethey, 1985 - Table 1) has estimated that 
mountain front recharge in the West and Central (“Storage-Depletion”) Basins of Arizona 
ranges from 50 to 5,000 ac.-ft./yr per basin. In other reports from that same USGS work, 
a statistical relation between total mountain front recharge flux and total precipitation 
flux was developed, but only for basins with average rainfall greater than eight inches per 
year (Anderson and Others, 1992 - page B33). Basins with less than eight inches of 
recharge per year were arbitrarily assumed to have negligible mountain front recharge in 
that all precipitation was consumed in soil moisture deficits and evapotranspiration 
(Anderson and Others, 1992 - page B33). 

Since the Centennial Wash Area has average annual precipitation very near the USGS 
threshold, a relatively small amount of mountain front recharge may be present. Given 
that the Centennial Wash Area has characteristics similar to other West and Central 
Basins, a total value of 300 ac.-ft./yr. (in the lower end of the range of the USGS 
estimates) for the entire area seems reasonable. Given that the Centennial Wash Area has 
approximately 30 miles of mountain front, the average mountain front recharge estimate 
is 10 ac.-ft./yr. per mile of mountain front. This compares to 20 ac.-ft./yr. per mile of 
mountain front estimated by the USGS (Hanson and Benedict, 1994) for the Tucson 
Mountains, which are relatively low in elevation and precipitation is larger (12 inches per 
year). No closer studies for mountain front recharge are known at this time 

Infiltration fkom the Gila River has changed over time in the Centennial Wash Area. 
As noted previously, flows in the Gila River declined from the late 1930s to 1962 when 
effluent releases increased flow dramatically up to the present. Prior to groundwater 
pumping for irrigation in the Centennial Wash Area, the Gila River was a gaining stream 
and infiltration is assumed negligible. This situation changed by the late 1960s. Based 
on review of the available water-level contour maps, the Gila River started losing water 
from a point approximately eight miles north of Gillespie Dam southward some time 
before 1970 and this situation persists to this day. The rate of infiltration from the Gila 
River in the Centennial Wash Area has not been rigorously estimated at this time, 
because sporadic gaging records indicate larger flows at Gillespie Dam than at the 
Confluence with the Salt, even in years with no releases on the Salt. Because both stage 
in the river and surrounding groundwater elevations play a role in determining 
infiltration, model calibration is a promising method for estimating this value. As an 
initial set of estimates, the infiltration of the Gila River within the Centennial Wash Area 
may have ranged from zero in 1940 to some rate less than the pumping in the Centennial 
Wash Area (1 0,000 to 40,000 ac.-ft./yr.). 
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Infiltration from the Hassayampa and River and Centennial Wash cannot be directly 
estimated at this time from the available gaging data. Upstream and downstream gaging 
stations are not located to allow calculation of losses in the Centennial Wash Area on an 
event-by-event basis. As noted in Section 2, flood flows are rare on these streams and 
they have significant distances on alluvial fill to cover before entering the Centennial 
Wash Area. As an initial set of estimates, the infiltration of either the Hassayampa River 
or Centennial Wash within the Centennial Wash Area may have ranged from zero in most 
years to 500 ac.-ft./yr. in years with flood events. 

There are many minor tributaries to the Hassayampa River and Centennial Wash in 
the Centennial Wash Area. Because their drainage areas are so much smaller, the sum of 
infiltration fiom these minor tributaries is probably much less than the infiltration on the 
Hassayampa River or Centennial Wash, and will be neglected at this time. 

Detention basins were constructed at the PVNGS to protect the facilities from 
flooding. These basins fill during recharge events and infiltration is sufficient to cause 
water-level rises in shallow piezometers (see Section 2). The total volume infiltrated 
from these basins is probably small, however and will be neglected at this time 

7.4.3 Infiltration from Agricultural Operations 

Infiltration associated with agricultural operations in the Centennial Wash Area can 
be divided into agricultural leaching requirement and transmission losses in delivering 
agricultural water. 

Stulik (1 974 - Plate 1) presented the areas of irrigated agriculture transferred from a 
1968 aerial photograph. No mention is made of crop types or patterns. However, Stulik 
(1 974 - page 9) estimated irrigation pumping quantities at 95,000 ac.-ft./yr. for 1969 on 
more than 24,000 acres and apportioned 50,000 ac.-ft./yr. to the Tonopah-Hassayampa 
area and 45,000 ac.-ft./yr. to the Centennial Wash area. Stulik (1974 - page 9) further 
noted that extensive agricultural development began in the early 1950s and irrigated lands 
reached 24,000 acres by 1960. 

As a first approximation, the groundwater pumping volumes can be used to estimate 
the volume of water applied for irrigation in the Lower Hassayampa Area. Total 
application of four ac.-ft./ac.-yr. (total pumping divided by acres from Stulik, 1974) at an 
estimated efficiency (consumptive use of crop per unit ground surface area divided by 
total applied water per unit ground surface area) of 75% leaves 25% or 23,750 ac.-ft./yr. 
for agricultural leaching requirement. Applying the apportionment by area (47% to the 
Centennial area) to the agricultural leaching requirement yields an estimate of 1 1,200 ac.- 
ft./yr of recharge from agricultural leaching requirement in the Centennial Wash and Palo 
Verde Hills areas in 1969. The agricultural leaching fiaction fiom 4,000 acres at ACC 
adds another 7,000 ac.-ft./yr. for a total of 18,200 ac.-ft./yr. in 1969. 
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Fugro (1 980) estimated infiltration of the agricultural leaching requirement for the 
PVNGS property in 1972 (prior to construction) from the following data and 
assumptions: 2,150 acres were cultivated, 7,550 ac.-ft./yr. was applied, the consumptive 
use of cotton is 41 inches per year, precipitation is 6.2 inches per year. The resulting 
estimate for agricultural leaching requirement was 200 ac.-ft./yr. for 1972, but this rate 
amounts to 3% recharge or 97% efficiency. Such a high efficiency would result in salt 
build up and could not be maintained, so it is questionable. Different estimates for 
agricultural leaching requirement were presented in Fugro (1 978): The average 
application rate for the period 1966 to 1972 was 6,000 ac.-ft./yr., which was applied to an 
average of 1,500 acres. At 25% leaching requirement, the total infiltration would be 
1,500 ac.-ft./yr., and represents a more sustainable farming practice. This later estimate 
is considered more acceptable than the first estimate presented in this paragraph. 

Long (1983 - Sheet 1) estimated that 22,500 acres were irrigated in 1982 in the 
Lower Hassayampa area, which is down slightly from 24,000 acres reported to be in 
production by 1960. 

Although excess deep percolation in test plots ranged from 0 to 17 percent of applied 
water and averaged 8 percent (Montgomery, 1988 - page 89), total deep percolation 
recharge for 1985 was estimated at 3,600 ac.-ft./yr (Montgomery, 1988 - Appendix B, 
page B-2), a quantity which is closer to 25% and more in line with most other estimates. 
The infiltration from agricultural leaching requirements probably averages approximately 
one ac.-ft./ac.-yr. and irrigated acreages can be used to estimate the total agricultural 
leaching requirement. 

Water transmission losses are related to the size and character of the transmission 
system and the distance over which the water is transmitted. The Arlington Canal is 
considered the only significant source of transmission losses for the agricultural fields in 
the Centennial Wash Area. Seepage tests conducted on the Arlington canal by 
Montgomery (1988 - page 88) indicate 11,880 ac.-ft./yr of ACC canal losses to 
groundwater in 1985. For approximately seven miles of Arlington Canal with an 
average wetted width of ten feet, this estimate converts to an instantaneous infiltration 
rate of 3.8 Wd, which is a high rate - approximately ten times the average rate for unlined 
canals in the Salt River Project (Corkhill and others 1993 - Page 62, table 8). Since this 
estimate is based on actual seepage tests, it is considered accurate. 

7.5 Discharge Estimates 

The discharge components listed at the beginning of this section are described in 
detail in this subsection. The discharge components have been grouped for further 
discussion as follows: 

Groundwater flow out to adjacent areas, 

Groundwater flow into the Gila River, 
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0 Evapotranspiration, and 

0 Wells. 

7.5.1 Groundwater Flow out to Adjacent Areas 

Southeast-bound groundwater flow out to the Gila Bend Basin beneath the Gillespie 
Basalt flow near Gillespie Dam can be estimated from water-level elevation contour 
maps prepared by ADWR. Water level maps for the Gila Bend Basin in 1979 and 1993 
presented in Sebenik (1 98 1) and Rascona (1 996), respectively, indicate regional 
groundwater flow passes beneath the Gillespie Basalt flow and Gillespie Dam and moves 
eastward to pumping wells arranged on a north-south line for two townships at the 
northern boundary of the Gila Bend Basin. The gradients on the east side of the inflow 
area southeast of Gillespie Dam were 0.006 in 1979 (Sebenik, 1981 - sheet 1) and 0.012 
in 1993 (Rascona, 1993 - sheet 1). 

Using the gradient estimated from Sebenik (1 98 1 - sheet 1) and assuming a section 
width of three miles and transmissivity of 10,000 gpd/ft for sediments beneath the Gila 
River channel (drillers logs indicate much less coarse sediments than at Hassayampa) 
results in an estimate of 1,000 ac.-ft./yr. of flow across this line in 1979. Using the 
gradient estimated from Rascona (1993 - sheet 1) results in an estimate of 2,400 ac.- 
ft./yr. Groundwater flow out of the ACC area to the south was estimated at 1,000 ac.- 
ft./yr. by Errol L. Montgomery & Associates, Inc. (1 988 - Appendix B, page B-2), which 
is one order of magnitude smaller than the above estimates. Aquifer tests of the full 
aquifer system thickness to the southeast of Gillespie Dam would be needed to support or 
refine the estimates developed in this paragraph. 

The water-level change map shown in Sebenik (1 979 - sheet 2) indicates the inflow 
area of the Gila Bend Basin near Gillespie Dam experienced water-level rises of 30 feet 
between 1973 and 1979. The hydrographs for irrigation wells near the inflow area shown 
in Rascona (1 996 - sheet 2) - (C-03-05 02CBB) dropped through the late 1950s and 
early 196Os, then rose steadily 90 feet from 1965 to 1974 at which point the water level 
was 20 feet bls. Water levels in another well near the inflow area to the Gila Bend Basin 
(C-02-04 26 CBA) rose steadily from 1965 to 198 1 at which point the water level was 80 
feet bls. Water levels in both these wells have since fluctuated about the points they rose 
to. In summary, the saturated thickness and gradients increased at the boundary between 
the Hassayampa Sub-basin and the Gila Bend Basin decreased during the 1950s and early 
1960s and then increased between 1965 and the late 1970s. Therefore, groundwater flow 
out of the Hassayampa Sub-Basin probably followed a similar pattern. 
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7.5.2 Evapotranspiration 

Evapotranspiration estimates for the Centennial Wash Area can be divided into direct 
evaporation from the water table and transpiration from phreatophytes. Direct 
evaporation from the water table is neglected for the Centennial Wash Area since the 
water table is typically deeper than ten feet bls. Evapotranspiration associated with 
agriculture is substantial, but it occurs well above the water table and is already 
accounted for in the consumptive use estimates discussed elsewhere. 

Estimates of transpiration by phreatophytes for 1974 in the Centennial Wash Area 
was extracted from Water Resources Associates (1 975 - Table 4). The estimate of 
18,200 ac.-ft./yr. from 4,900 acres of phreatophytes was based on the assumption of a 
consumptive use of 3.7 ac.-ft./ac.-yr. Water use by 4,000 acres of phreatophytes in the 
ACC area for 1985 was estimated by Montgomery (1988 - Appendix B, page B-2) at 
24,000 ac.-ft./yr. This estimate assumed a consumptive use of six ac.-ft./ac.-yr. If the 
1974 estimate is refined with consumptive use of six ac.-ft./ac.-yr, the 1974 phreatophyte 
water use is 29,400 ac.-ft./yr. The lower consumptive use estimate is preferred as it likely 
is more accurate is representing the density of phreatophytes in the area. 

7.5.3 Groundwater Flow into the Gila River 

As noted in the previous section, water-level elevation contours since the 1970s have 
indicated flow into the Gila River (commonly called base flow) from a point 
approximately eight miles north of Gillespie Dam. Before commencement of pumping 
for irrigation on the Centennial Wash Area in the 1940s, groundwater primarily flowed to 
the Gila River from the west and northwest. 

The rate of groundwater flows into the Gila River in the Centennial Wash Area has 
not been rigorously estimated at this time, because the sporadic gaging records do not 
allow unambiguous separation of base flow. Because both the stages in the river and the 
surrounding groundwater elevations play a role in determining the base flow, model 
calibration is a promising method for estimating this value. As an initial set of estimates, 
the flow of groundwater into the Gila River within the Centennial Wash Area may have 
ranged from tens of thousands of ac.-ft./yr. in 1940 to some rate of perhaps one-third to 
one-half that value since the 1940s. 

7.5.4 Wells 

There are four general categories of pumping from wells in the Centennial Wash 
Area: agricultural, industrial, domestic and stock watering. Since 1983, well owners have 
been required to report pumping volumes by well for all wells in AMAs pumping more 
than 35 gpm. Therefore, detailed records are available on a well-by-well basis since 
1983. This threshold excludes most domestic wells. Agricultural pumping prior to 1983 e 
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Pumping Total (ac.ft./yr.) 
<Included with Salt River 

Vallev> 
<Prior to 1973> 

is typically estimated based on irrigated acres, crop type and estimated consumptive use 
and farm efficiency values. Industrial pumping is assumed to include only PVNGS. 
Domestic pumping can be estimated based on the number of residences or population and 
estimated consumptive use values. 

Onlv Centennial Wash Area 
<Included with Salt River 

Vallev> 

Stulik (1 974 - page 9) estimated agricultural pumping quantities for the entire Lower 
Hassayampa Area during 1969 at 95,000 ac.-ft./yr. on more than 24,000 acres. Stulik 
(1974 - page 9) further apportioned 50,000 ac.-ft./yr. - 53% - to the Tonopah- 
Hassayampa area and 45,000 ac.ft./yr. - 47% - to the Centennial area. Stulik’s (1974) 
Centennial area is essentially the same as the Centennial Wash Area considered here. 
Stulik (1 974 - page 9) estimated pumping quantities for domestic and stock watering to 
be less than 100 ac.ft/yr. Stulik (1 974 - page 9) further noted that extensive agricultural 
development began in the early 1950s and irrigated lands reached 24,000 acres by 1960. 

1973 
1974 
1975 

Industrial pumping for PVNGS was estimated as an increase from zero in the 1960s 
to a current use estimate of approximately half of the average on-site agricultural use in 
the seven years ending in 1972 reported by Fugro (1 980): 6,000 ac.-ft./yr. 

9 1,000 4 1,600 
89,000 40,700 
94.000 43 .OOO 

The USGS frequently publishes pumping estimates by area in Arizona. Anning and 
Duet (1 994) is the most recent such summary. It contains pumping estimates for the 
Lower Hassayampa Area as provided in the first two columns of Table 2. 

1976 
1977 

98,000 44,900 
84.000 38.400 

1978 
1979 

I 

63,000 28,500 
64.000 29.000 

1982 
1983 
1984 

70,000 3 1,800 
48,000 2 1,400 
72.000 32.700 

1985 
1986 

60,000 27,100 
3 1 .OOO 13.400 
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Pumping Total (ac.ft./yr.) 

Apportionment of these total pumping estimates to only the Centennial Wash Area 
can be made by subtracting the pumping by ACC (2,400 ac.-ft./yr.) and then multiplying 
by the proportion reported by Stulik (1 974) of 47%. The results of applying the 
proportion of 47% to the USGS estimates are also shown in Table 2. 

Only Power Plant-Acquired 
Wells (ac.-ft./yr.) 

ADWR (1 999b) provides files containing the reported pumping to the public over the 
Internet. These data were reviewed and totals for the Centennial Wash Area and for the 
three power plants were extracted and summarized in Table 3. In general, pumping has 
declined since 1983. The wells acquired with the power plant properties accounted for 
approximately 1/3 of the reported pumping in the Centennial Wash Area since 1983. 
Comparison for the time periods of overlap between Table 2 (USGS estimates and 
constant 47% split for the Centennial Wash Area) and Table 3 (ADWR reports for wells 
in Centennial Wash Area) indicates the differences range between 10 and 40 percent. 
Therefore, the earlier USGS estimates and constant split appear reasonable. 

1984 
1985 

25,246 10,413 
24,574 1 1,462 

1986 
1987 

18,702 8,218 
18,485 8,058 

1988 
1989 

20,069 7,325 
13.837 6.172 

1988 20,069 7,325 
1989 
1990 
1991 

13,837 6,172 
15,264 5,424 
11.235 3.573 

1990 
1991 

7.6 Discussion 

15,264 5,424 
11.235 3.573 

Estimates by previous investigators or data to make estimates are available for most 
of the recharge and discharge categories in the Centennial Wash Area. The groundwater 
inflow and outflow estimates appear to be relatively large, but have less supporting data 
than other large components such as pumping estimates. The usefulness of the estimates 
can be tested by comparing them in a simple groundwater budget (Section 8) and in a 
groundwater flow model that can be calibrated to available water-level data and aquifer 
test estimates of transmissivity. 

1992 
1993 
1994 
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1995 
1996 

9,468 3,311 
9,42 1 3,885 

1997 
1998 

9,733 3,199 
9.372 2.906 

1 5-year Average 14,026 5,354 
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8.0 WATER BUDGET 

8.1 Introduction 

The recharge and discharge component estimates of the previous section are 
summarized, totaled and compared in this section. As with its components, this water 
budget is a preliminary effort subject to refinement with additional analysis. 

The water budget lumps the entire groundwater system of the Centennial Wash Area 
together and neglects any restrictions in groundwater flow between sinks and sources 
within the area. That is, the water budget does not consider the time it takes for inflows 
to flow towards and interact with outflows. A groundwater model would take these 
restrictions into account. 

8.2 Water Budget 

The water budget consists of a summation of inflows and outflows and their 
difference, which is defined to be the change in storage. The change in storage calculated 
in this way cannot be compared to individual field measurements such as water-level 
changes because individual water-level changes do not reflect the averaging across the 
entire volume of groundwater in the Centennial Wash Area assumed in the water budget. 
Nevertheless, a water budget is a useful first step in assembling and reviewing individual 
hydrologic estimates for an area. General patterns of declines or rises in water-level 
elevations noted in hydrographs would be expected to be represented in the water balance 
as negative or positive changes in storage, respectively. 

Table 4 presents the preliminary groundwater budget for the Centennial Wash Area. 
The inflows, outflows, and changes in storage are briefly discussed in the following 
subsections. Reductions were made to the groundwater inflow estimates at Hassayampa 
(down from 16,000 to 4,000 ac.-ft./yr.) and along Buckeye-Salome Road (down from 
50,000 to 10,000 ac.-ft./yr.) in order arrive at negative changes in storage as would be 
expected from the review of the hydrographs discussed in Section 2. 

8.2.1 Inflows 

Estimated total groundwater inflows for the Centennial Wash Area ranged from 
34,000 ac.-ft./yr. in the 1940s to 56,000 ac.-ft./yr. in the 1970s and currently are 
approximately 44,000 ac.-ft./yr. The largest components have consistently been the 
agricultural leaching requirement, infiltration from the Arlington Canal, and groundwater 
inflow along the Buckeye-Salome Road. 

Peter Mock Groundwater Consulting, Inc 

April 4, 2000 
Centennial Wash Area Groundwater 

Interim Report 



57 

Change in Storage (Inflows-Outflows) 
relative % difference 

Table 4 Centennial Wash Area Preliminary Groundwater Budget 
(all inflows, oufflows and change in storage values are in acre-feet per year) 

-3,183 -16,423 -4,573 -14,973 -7,170 2,647 
-9.00% -28.46% -8.21% -23.72% -13.66% 6.54% 

Arlington Valley Irrigation (ac.) 
Centennial Wash Irrig. (ac.) 
Palo Verde Hills Irrig (ac.) 
Mullen's Cut Irrigation (ac.) 
Total Irrigated Area (ac.) 
Avg. Crop Consumptive Use 
Avg. Farm Efficiency 
Phreatophyte Area (ac.) 
Phreatophyte Consump. Use 
Population 
Mountain Front (miles) 
Annual Precipitation (in.yr) 

1940s 1950s 1960s 1970s 1980s 1990s 
4,ooo 4,000 4,000 4,000 3,500 3,000 

0 
0 
0 

4,000 
3.30 
0.60 
6,000 
3.7 
200 
30 
8 

5,200 
1,500 
600 

11,300 
3.30 
0.60 
4,000 
3.7 
200 
30 
8 

5,200 
1,500 
600 

11,300 
3.30 
0.60 
2,000 
3.7 
200 
30 
8 

5,200 
1,500 
600 

11,300 
3.30 
0.60 
5,000 
3.7 
200 
30 
8 

5,200 
0 

600 
9,300 
3.30 
0.70 
4,000 
3.7 
200 
30 
8 

1,500 
0 

300 
4,800 
3.30 
0.75 
4,000 
3.7 
200 
30 
8 

Inflows 
Groundwater at Hassayampa 
Groundwater at Buckeye-Salome Rd. 
Groundwater at Mullen's Cut 
Mountain Front Infiltration 
Gila River Infiltration 
Hassayampa River Infiltration 
Centennial Wash Infiltration 
Agricultural Leaching Requirement 
Arlington Canal Infiltration 
TOTAL, 

oufflows 
Groundwater at Gillespie Dam 
Phreatophytes 
Flow to Gila River 
Agricultural Pumping 
Industrial Pumping 
Domestic Pumping 
Pumping for Livestock Watering 
TOTAL, 

4,000 
10,000 

200 
281 
0 

100 
200 

7,000 
12,000 
33,781 

4,000 
10,000 

150 
28 1 
0 
0 
0 

23,060 
12,000 
49,491 

4,000 
10,000 

100 
281 

4,000 
0 
0 

23,060 
12,000 
53,441 

4,000 
10,000 

0 
281 

6,000 
100 
200 

23,060 
12,000 
55,641 

4,000 
10,000 

0 
281 

8,000 
100 
200 

14,328 
12,000 
48,909 

4,000 

200 
7,230 
12,000 
41,811 

2,000 1,500 1,000 1,500 2,000 2,000 
22,200 14,800 7,400 18,500 14,800 14,800 
10,000 10,000 10,000 10,000 10,000 10,000 
2,400 39,250 39,250 39,250 26,914 9,000 

0 0 0 1,000 2,000 3,000 
243 243 243 243 243 243 
122 122 122 122 122 122 

36,965 65,915 58,015 70,615 56,079 39,165 
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8.2.2 Outflows 

Estimated total groundwater outflows for the Centennial Wash Area ranged from 
35,000 ac.-ft./yr. in the 1940s to 72,000 ac.-ft./yr. in the 1970s and currently are 
approximately 47,000 ac.-ft./yr. The largest components have consistently been 
agricultural pumping, phreatophyte transpiration and flow to the Gila River. 

8.2.3 Changes in Storage 

Estimated total changes in groundwater storage for the Centennial Wash Area (using 
this preliminary water balance) ranged from essentially zero in the 1940s to 17,000 ac.- 
ft./yr. in the 1950s and currently are approximately 3,000 ac.-ft./yr. The calculated 
changes in storage are not consistent in value during the 1950s, 1960s and 1970s as 
would be expected for the relatively consistent declines noted in the hydrographs in 
Section 2. 

8.3 Discussion 

Review of the preliminary water budget for the Centennial Wash Area indicates that 
some of the recharge and discharge components developed in Section 7 should be 
refined. Water budget components associated with irrigated agriculture should be 
verified, such as irrigated acres, consumptive use, and farm efficiencies. With these 
numbers set, the groundwater inflows at boundaries and to and from the Gila River 
should be adjusted to achieve consistent negative changes in groundwater storage 
(deficits) for the 1950s, 1960s, and 1970s as indicated by the hydrograph responses in the 
Centennial Wash Area. An example is the reduction in the boundary flows suggested by 
the water balance and discussed at the beginning of this section. 

The results of testing preliminary recharge and discharge estimates by comparing 
them in the water balance points out the need to build a groundwater model that can be 
used to not only check the water balance, but check the simulated water-level elevations 
associated with estimated water budget components. The revisions suggested here can be 
incorporated into the model as it is built and calibrated. 
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9.0 DISCUSSION 

9.1 Conclusions 

Based on the information available to date, it appears that approximately 40,000 ac.- 
ft./yr. of pumping for agriculture in the Centennial Wash Area from approximately 1950 
to 1980 resulted in water-level declines near pumping centers of over 100 feet. During 
the times of largest drawdowns in the pumping centers, water-level elevations in areas a 
few miles from the pumping centers fluctuated up and down by only a few feet. 

Proposed pumping for the power plants is estimated here at 16,000 to 18,000 ac.- 
ft./yr. Therefore, the response of the groundwater system to pumping for the power 
plants - water-level declines - may be expected to be a fraction (perhaps one third to half) 
of that observed in the past in response to agricultural pumping. 

9.2 Recommendations 

The conclusions of this interim report should be tested by refining the water budget 
components through model calibration and conducting simulations of 30 years of power 
plant pumping. A model provides for consistent comparison of simulated water level 
elevations with measured water-level elevations (calibration targets) and therefore is a 
more severe test of water budget components than a simple, lumped water balance. The 
available water-level data will provide suitable targets for model calibration. 

In developing the model, agricultural water use characteristics of the area during the 
past 50 years should be further investigated and the relevant water budget component 
estimates should be refined. Estimates of flow to and from the Gila River should be 
refined as part of model calibration. 

To further support and guide the calibration of the model, additional estimates of 
hydraulic parameters should be developed through the conduct of aquifer tests in the 
principal aquifer system at several locations using observation wells, as they are available 
and access can be obtained. The hydraulic parameter estimates resulting from the aquifer 
tests can be incorporated into the model during calibration and can serve as additional 
calibration targets. 
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Figure 11 Hydrographs for Wells in the 
Western Centennial Wash Area 
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Figure 12 Hydrographs for Wells in the 
Eastern Centennial Wash Area 
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Figure 13 Hydrographs for Deep Wells in the 
Palo Verde Hills Area 
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Figure 14 Hydrographs for Shallow Wells in the 
Palo Verde Hills Area 
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Figure 15 Hydrographs for Wells in the 
Southern Tonopah Desert Area 



800 - 
- 

790 -- 
- 

780 -- 
- 

770 -- 
- 

760 -- 
a 

750 -- 

- 
740 -- 

- 
730 -- 

- 
720 -. 

- 
710 - 

- 
700 - 
690 - 

1 
680 - 

12/31/39 1130144 12/30/49 12/30/54 12/31/59 12/30/64 1130169 12130174 12/31/79 12/30/84 12/30189 12/30194 

Wells by Cadastral Location 
- - - - 

e - - - - 
- - - - - - - - 

(C-01-05) 17abbl (70'-110') 
(C-01-05) 29adc (650' td) 
(C-02-05) O5bcb (380'-900') 

(C-01-05> 34adcl(250'-410') 

- _ - -  

_ - - _  

- _ - -  f - - - - (C-02-05> 09cbb (240'-550') 
- - - - - _ _ -  

L_+__ (C-02-05> 17cca (318' OH) 

12/31/99 

Figure 16 Hydrographs for Wells in the 
Arlington Valley Area 



I 

Wells by Cadastral Location 
- - - - 

A - - - - 
(B-01-04) 3 lbcd (148'-926') 
(C-01-04) 06bba (700'-1580') 

_ _ _ _  

_ _ _ _  

- - - - - - - - 

- - - - 

- - - - 

(C-01-05) Olmb (185'td) 
(C-01-05) Oldcc (86'-192') 
(C-01-04) 07bdd (60'-190') 

_ - _ _  

_ _ _ _  

- - - - - - - - (C-01-05) 13mb (50'-160') 
f - - - - (C-01-04) 18dm (75' td) _ _ _ _  
0 - - - - (C-01-05) 13bba (236' td) _ _ _ _  

- - - - 

- - - - 

H. Landfill MW-1UA (80'-100') 
H. Landfill MW-1UJ3 (110'-160') 

_ - _ _  i _ _ _ _  

I 

12/31/39 12/30/44 12/30149 12/30/54 12/31/59 12/30/64 12/30/69 12/30/74 12/31/79 12130184 12/30/89 12/30/94 12/31/99 

Figure 17 Hydrographs for Wells in 
the Hassayampa Area 



980 

970 

960 

c 
$! 950 
a, 
d 
% 
2 940 

i! 
a, 
0 
+ 930 

2 
Q) 920 
b 

-c, 
Q) 

.d 
-c, 910 + 
Q) 

m 
a, 900 

.-( 

+ 

5 

890 

1 1  I 

Wells by Cadastral Location cccc 
(B-01-05) 07abb (154'-290') I I I I 

~ - - - (B-01-05) 08dab (304' td) 
880 - - - - (B-01-06) 1 lbca (NA) 

A - - - - (B-01-05) 15cdc (l5O'td) 

870 

rr 

12/31/39 12/30/44 12/30/49 12/30/54 12/31/59 12/30/64 12/30/69 12/30/14 12/31/19 12/30/84 12/30/89 12/30/94 12/31/99 

Figure 18 Hydrographs for wells in the 
1-10 - Buckeye-Salome Road Corridor 









a 

a 







Exhi bit B-7 
Land Use 
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Land Use Study 
Mesquite Generating Station 

Introduction 

This land use study will identify existing land ownership and uses, plans for future land 
uses, and zoning requirements within a 2 mile radius of the plant site (study area). This 
baseline data will be developed using existing maps, aerial photographs, Maricopa 
County planning documents and visual surveys and inspections. The data will be 
evaluated to determine any potential land use impacts from the construction and 
operation of the proposed power plant. In addition to the plant site, this land use study 
will determine any potential impacts for the land on which the existing agricultural water 
rights are being converted to Type I rights (water property). This ground water will be 
the source for the plant water supply. Mitigation measures will be proposed if any 
potential land use impacts are identified. 

Plant Site Location 

The plant site is located in the unincorporated community of Arlington, Arizona, in the 
county of Maricopa. The site is located approximately 40 miles west of Phoenix and 
approximately 8 miles south of interstate 10. The site is situated south of the existing 
Palo Verde Nuclear Generating Station (PVNGS) on a 400 acre parcel. Access to the 
site is via Elliot Road, which borders the site to the north. The approximate coordinates 
for the plant site are latitude 33' 20' north, longitude 1 12' 51 ' east. The water property is 
2,990 acres located approximately 2 miles west of the plant site. Refer to the area map 
provided in Exhibit A-2. 

Land Ownership 

The ownership in the study area consists of State land administered by the Arizona 
State Land Department, and private land. The land ownership in the study area is 
shown on the map provided in Figure A3-1. The plant site and the water property are 
located on private land. 

Existing Land Uses 

The land in the study area is general rural in nature and the primary uses are 
agricultural, residential, industrial, vacant, transportation or utilities. The map in Figure 
A3-2 indicates the existing land uses with transportation and utility corridors highlighted 
for clarification. The following is a brief description of the various existing land uses. 
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Aq ricu I t u ral 

The agricultural land use within the study area is primarily irrigated farmland. The active 
agricultural land is generally located south and southeast of the plant site and is located 
outside of the study area. The agricultural land in the study area (including the water 
property) were previously used for agriculture but are currently out of production and are 
returning to vacant desert. 

Residential 

The residential land use in the study area is primarily single family dwellings. The 
location of the single family dwellings within the study area are shown on the map 
provided in Figure A3-2 

Industrial 

The industrial land use in the study area consists of the PVNGS located directly north of 
the plant site. 

Transportation 

The transportation corridors within the study area consist of roads and railroads. 

The roads within the study area are generally unpaved, two-track roads used by local 
property owners. The major arterial paved roads in the study area are Elliot Road and 
Wintersburg Road (383" Avenue). 

The Southern Pacific Railroad operates one main railroad line that runs southwest to 
northeast with the closest point approximately 1 mile from the plant site. One rail spurs 
runs north from this line to the PVNGS and bisects the plant site property. 

Several transmission lines exist within the study area and an El Paso interstate gas line, 
though not within the study area, crosses a portion of the water properties. 

There are three 500kV transmission lines within the study area (excluding transmission 
lines within the PVNGS property) and are described below: 

0 The North Gila transmission line runs north to south through the western edge of 
plant site property. 
The Kyrene line runs north to south at a location approximately "Z mile west of the 
plant site property. 
The Devers line runs east to west approximately 1 mile northeast of the plant site 
and crosses the most northern portion of the water properties. 

A 69 kV Arlington substation is located just north of Elliot Road approximately 1 -1/2 
miles east of the plant site. There are several 69 kV subtransmission lines emanating 
from this substation that are in the study area. 
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There are low voltage distribution running along the northern and western portion of the 
plant site property boundaries. 

There are several agricultural irrigation wells and canals/ditches throughout the study 
area. Most of these appear not to be in operation. 

Vacant Land 

A large portion of the study area consists of undeveloped or vacant land. This vacant 
land has no visible building or structures. 

Future Land Use 

The purpose of the future land use inventory was to document all planned and proposed 
land uses. Sources of future land use information include projected uses embodied in 
officially adopted general and wide-area plans. Planned uses within the vicinity of the 
study area are described in the Maricopa County Tonopah Area Land Use Plan, adopted 
by the Maricopa County board of Supervisors in 1992 (“Tonopah Plan”). The Tonopah 
Plan amended the original plan to reflect changing growth patterns, population 
projections and annexations and other changes within the planning area. 

Changes in existing, developed land uses within the study area are unlikely to occur. It 
is more likely the development of vacant and agricultural lands will occur as rural-type 
development (e.g., residential) continues throughout the study area 

The majority of lands within the study area are currently planned for Rural Residential, 
High Density use. According to the Tonopah Plan, the Rural Residential, High Density 
category denotes areas where single-family residential development is desirable but 
urban services (e.g., water, sewer, schools, parks, law enforcement, fire protection, etc.) 
are limited. Uses in this category include agricultural and single-family residential. 
However, Maricopa County is currently drafting a major revision to the Tonopah Plan. 
County planners are considering a change that would replace a portion of the land 
designated as Rural Residential land use, which includes the plant site, with an Industrial 
use classification. 

Several locations within the study area are designated by the Tonopah Plan as Open 
Space; although no such designation occurs at the plant site. The majority of land 
designated as open space is located south and west of the plant site along the 
Centennial Wash. According to the Tonopah Plan, the “open space” designation is 
prescribed for areas that would be best precluded from development except for 
recreational purposes. 

The existing PVNGS property is designated as a Heavy Industrial Center. Lands 
designated for this use denote areas for the location of major employment centers. 
Uses permitted in this category include warehousing, storage, distribution activities and 
general manufacturing and assembly of small parts. 
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The proposed Palo Verde South Switchyard would be located east of the plant site, 
south of Elliot Road between the existing Kyrene and North Gila 500kV transmission 
lines. Preliminary plans indicate that the Palo Verde South Switchyard would serve as a 
satellite facility for new and existing power lines and an alternative to connecting directly 
into the existing PVNGS switchyard. 

Zoning 

Zoning is a method of land use control that specifies the types of land uses allowed, the 
intensity or density of the use, and standards for development. Zoning classifications for 
the study area were obtained from Maricopa County’s Planning and Development 
Department and are shown in Figure A3-3. 

According to Maricopa County’s Zoning Ordinance (1 998) and Maricopa County’s 
Planning and Development Department, the plant site is zoned Rural-1 90. The principal 
purpose of this Rural-1 90 zoning designation is to conserve and protect farms and other 
open land uses, foster orderly growth in rural areas and prevent urban and agricultural 
land use conflicts. Uses permitted in these zoning districts typically include both farm 
and non-farm residential uses, farms, and recreational and institutional uses. 

All lands within the study area are zoned Rural-190 with the exception of that portion of 
the PVNGS property that occurs within the study area, which area includes both Rural- 
190 and Rural-43 designations. The PVNGS operation is currently permitted under a 
Special Use Permit granted by Maricopa County. Rural-190 zoning requires a minimum 
lot size of 190,000 square feet per dwelling unit and Rural-43 zoning requires a minimum 
lot size of one acre per dwelling unit. 

As the plant site is located within the current Rural-1 90 zoning designation, according to 
the Maricopa County’s Zoning Ordinance (Article IV, Section 402), a Special Use Permit 
would be required to construct and operate the proposed Project. The Applicant is in the 
process of applying for a Special Use Permit, which would be issued by the Maricopa 
County Board of Supervisors upon recommendation of Maricopa County’s Planning and 
Zoning Commission. 

Impact Assessment 

The proposed project site is located on land under private ownership. Lands adjacent to 
the project are primarily undeveloped. There are no plans for any new transmission 
lines or rail spurs and new access roads will be confined to the project site except for 
the entrance way at Elliot Road. The project will not have any direct adverse impacts to 
existing residential or other uses. 

The project site and surrounding lands are designated for rural residential high-density 
use according to the Maricopa County Tonopah Area Land Use Plan. Based on a 
records search at the County’s Planning and Development Department, no residential 
developments have been proposed or approved for the area immediately surrounding 
the project site. Recent proposals (i.e., proposed Palo Verde South Switchyard) 
indicates that other land use plans within the vicinity of the project will be consistent with 
the proposed project. In addition, County planners are considering a change that would 
replace a portion of the land designated as Rural Residential land use, which includes 
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the plant site, with an Industrial use classification. Therefore, the project would have no 
adverse impacts to future land use plans. 

Mitigation Measures 

No site-specific mitigation measures have been identified at this time because no 
substantial impacts to existing or future land use are expected as a result of constructing 
and operating the proposed project. The water property, though not part of the plant 
site, will be taken out of agricultural production and subject to the provision of ARS S 45- 
546 “Weed and Dust Control”. A plan is being developed for the water property to 
establish compliance with the above provision. This plan will be provided upon its 
completion. 

References 

Maricopa County. 1 1/99. Zoning Ordinance. Phoenix, Arizona 

Maricopa County. Tonopah Area Land Use Plan. Phoenix, Arizona. 
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Exhibit C 
Unique Biological Wealth or Rare and Endangered Species 

The Arizona Corporation Commission Rule of Practice and Procedure Rl4-3-219 
provides that the applicant: “Describe any areas in the vicinity of the proposed site or 
route which are unique because of biological wealth or because they are habitats for rare 
and endangered species. Describe the biological wealth or species involved, and state 
the effects, if any, the proposed facility will have thereon. ” 

Biological Wealth and Potential Impacts 

No areas in the vicinity of the proposed site are unique because of biological wealth or 
because they are habitats for rare and endangered species. Exhibit B-1, Biological 
Description and Setting, contains the complete Biological Description and Setting study 
and a copy of the Game & Fish Department letter dated November 10, 1999. 

The project site consists of gently sloping alluvial soils at an elevation of approximately 
850 - 900 feet above sea level. The soils are well drained and composed of silty, sandy 
and stony soils with some basalt outcrops. The site is gently rolling, with limited 
topographic diversity. Nearby areas are farmed (irrigated agriculture), but the project site 
has not been plowed or farmed. The local land-use is rural and agricultural. 

The occurring or potentially occurring species lists are provided in Appendix A to the 
Biological Description and Setting study and again in Exhibit D, Species Lists. No 
suitable habitat for any federally listed species is found on the project site or known in the 
vicinity. There are no aquatic or mesoriparian habitats on the site, nor are there any 
forests, caves, cliffs, dead standing trees or ephemeral pools. 

Since there are no aquatic or mesoriparian habitats on the project site or in the vicinity, 
no aquatic or mesoriparian species will be affected. Likewise, given the lack of such 
habitat, no forest, cave, cliff or dead standing tree dwelling species are anticipated to be 
affected. There are no ephemeral pools on site, therefore no species of dependent on 
ephemeral pools will be affected, 

A pygmy owl survey was conducted on the project site and is contained in Exhibit B-2. 
All pygmy owl surveys have been negative for pygmy owls, therefore, no impact on 
pygmy owls is expected. 

There is no designated critical habitat on the project site or in the vicinity. The project 
will not affect any designated, or proposed, critical habitat. No suitable habitat for any 
federally listed species is found on the project site or known in the vicinity, therefore, no 
impact to any federally listed species is expected. Further, the Game & Fish 
Department’s Heritage Data Management System was accessed and current records did 
not indicate the presence of any endangered, threatened, or special status species in the 
project vicinity. 
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The power plant construction will remove approximately 340 acres of Sonoran 
Desertscrub community, primarily creosotebush. Most of the animals and plants 
associated with this community will no longer be supported on the project site. 
Approximately 50 acres of mesquite scrub associated with the desert wash will be 
removed. Plants and animals associated with this community will no longer be supported 
on the project site. While the habitat area lost relative to the total area of the plant 
communities is small, there will be some increase in fragmentation of the desertscrub and 
xeroriparian communities in the project area. Some plants and animals may be limited in 
dispersal or occurrence by fragmentation effects. 

Other animals benefit from fragmentation, an increase in habitat frequency in an area. 
Because the project vicinity is a mosaic of irrigated agricultural lands, desertscrub, and 
xeroriparian wash, fragmentation effects will be limited. 

Indirect effects of the power-plant may include a loss of Sonoran desertscrub to business 
development and infrastructure construction associated with the power-plant. Water used 
for the project will be pumped groundwater and is not expected to alter surface water 
resources. There will be no wastewater disposal to surface waters, therefore there will be 
no disposal related effects to such waters. 

Populations of common animals and plants associated with these communities will be 
affected through the loss of individuals, however there should be no long-term population 
effects on any common plant or animal population. Locally, these populations are 
relatively large and able to absorb these localized losses. 

It is concluded that based on this information that this project will not significantly 
impact native vegetation or wildlife. 
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Exhibit D 
Species Lists 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14- 
3-21 9: 

“List the$shl wildlife, plant lfe and associated forms of li$e associated with the vicinity 
of the proposed sites or route and describe the effects, if anyl other proposed facilities 
will have thereon. 

Tables A I  through A4 outline the plant and animal species occurring, or potentially 
occurring, within the project area. The potential impact on these species is described 
below: 

Plants and animals associated with the Sonoran Desertscrub area to be disturbed will no 
longer be supported on the project site. Those species associated with the mesquite in the 
wash area will also be displaced. The habitat area lost relative to the total area of the 
plant communities is small, but there will be some increase in fragmentation of the 
desertscrub and xeroriparian communities in the project area. Some plants and animals 
may be limited in dispersal or occurrence by fragmentation effects. 

Populations of common animals and plants associated with these communities will be 
affected through the loss of individuals, however there should be no long-term population 
effects on any common plant or animal population. Locally, these populations are 
relatively large and able to absorb these localized losses. 

There is no designated critical habitat on the project site or in the vicinity. The project 
will not affect any designated, or proposed, critical habitat. No suitable habitat for any 
federally listed species is found on the project site or known in the vicinity, therefore, no 
impact to any federally listed species is expected. Further, there are no anticipated to 
effects to any Wildlife of Special Concern in Arizona. It is concluded that the project 
should not have &y significant adverse impacts to native vegetation or wildlife. 
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Table A 1 
Plant Species Occurring or Potentially Occurring within the Project 

Area 

Anderson thornbush 
Desert broom 
Red brome 
Desert hackberry 

I CommonName 

Lycium andersonii Sonoran desertscrub High 
Baccharis sarothroides Sonoran desertscrub High 
Bromus rubens Sonoran desertscrub High 
Celtis vallida Sonoran desertscrub Hi& 

I Scientific Name 

Blue palo verde 
Foothill palo verde 

I Habitat Type 

Cerciiium Jloridum Sonoran desertscrub High 
Cerciuium Sonoran desertscrub High 

Potential tor Occurrence I on Prouosed Proiect Site 

I Bin galleta 1 Hilaria rinida I Sonoran desertscrub I High I 
I Creosote bush I Larrea tridentata I Sonoran desertscrub I High I 
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Table A2 
Reptiles and Amphibians Occurring or Potentially Occurring within the Project 

Area 

Couch’s spadefoot toad Scaphiopus couchi Shortgrass plains, 
mesquite savannah, 
creostoe bush desert, 
and other areas of low 

on Proposed Project Site r 
Western spadefoot toad 

Great plains toad 

Red-spotted toad 

Mohave rattlesnake 

Coachwhip 

Sonora whipsnake 

rain fa1 1 

floodplains of rivers, 
alluvial fans, playas, 
and alkali flats. 

Bufo cognatus Primarily a grassland High 
species but frequents 
creosote bush desert 

canyons 

Scaphiopus hammondi Lowlands, washes, High 

Bufo punctatus Desert oases and rocky None 

Crotalus scutularus Barren desert, gassland, High 

Masticophis flagellus 

Mmticophis bilineatus 

~ 

and brush1and:most 
common in areas of 
scattered scrubby 
growth such as creosote 
bush and mesquite 
Desert, prairie, High 
brushland, woodland, 
and farmland. Usually 
avoids area of dense 
vegetation 
Sonaran desert and Low 
mountain foothills. 
Often associated with 
rock stream courses 

Saddled leaf-nosed Phyllorhynchus browni Upland desert High 
snake 
Spotted leaf-nosed Phyllorhynchus Creosote desert High 
snake 
Glossv snake 
Long-nosed snake 
Banded sand snake 
Night snake 
Western patched-nosed 
snake 

decurtatus 
Arizona elegans Creosote desert High 

~~. - 
Rhinocheilus Iecontei Creosote desert High 
Chilomeniscus cinctus Creosote desert High 
Hypsiglena torquata Creosote desert High 
Salvadora hexalepis Creosote desert High 
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Table A2 (Continued) 
Reptiles and Amphibians Occurring or Potentially Occurring within the Project 

Area 

on Proposed Project Site 
Western blind snake Leptotyphlops hyumilis Favors rocky hillsides Low 

with patches of loose 
soil 

brushland 
Gopher snake Pituophis melanoleucus Grassland and open Moderate 

Yuma kingsnake Lampropeltis getulus Creosote desert High 
Western ground snake Sonora semiannulate Deserts and mountain High 

Sidewinder Crotalus cerastes Desert species usually Low to none 
foothills 

found in areas of fine 
windblown sand 

Western diamondback Crotalus atrox Frequents a variety of High 
rattlesnake habitats from deserts 

Mohave rattlesnake Crotalus scutularus Barren desert, gassland, High 
into the mountains 

and brushland: most 
common in areas of 
scattered scrubby 
growth such as creosote 
bush and mesquite 

Banded gecko Coleonyx variegatus Creosote bushflats High 
Zebra-tailed lizard Callisaurus draconoides Desert areas with sparse High 

vegetation 
Leopard lizard Crotaphytus wislizenii Desert plains with High 

creosote bush 

woodlands 
Desert spiny lizard Sceloporus m. magister Creosote bush, mesquite High 

Long -tailed brush Urosaurus graciosus Creosote bush desert High 
lizard 
S ide-blotched I izard Uta stansburiana Wide range of habitats, High 

one of the most 
abundant lizards in the 
arid and semiarid west 

habitats with sparse 
vegetation 

by creosote bush 

hillsides and rock 
outcrous in desert areas 

Western whiptail Cnemidophorus tigris Arid and semiarid High 

Desert iguana Dipsosaurus dorsalis Desert areas dominated High 

Zhuckwalla Sauromalus Lava flows, rocky None 
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Table A3 
Avian Species Occurring or Potentially Occurring within the Project 

Area 

on Proposed Project Site 
Turkey vulture Cathartes aura Dry open country Occasionally 
Red-tailed hawk Buteo jamaicensis A variety of habitats Occasionally 

Harris hawk Parabureo unicinctus Mesquite Scrub and High 

Prairie falcon Falco mexicanus Open mountains, dry Occasionally 

Roadrunner Geococcyx Chaparral, desert scrub, High 

from tundra to desert 

Desert areas 

plains, and prairies 

Curve-billed thrasher Toxostoma curvirostre 
Bendire’s thrasher Toxostoma bendirei 
Le Conte’s thrasher Toxostoma lecontei 

Abert’s towhee Pipilo aberti 

Verdin I Auriparus flaviceps 
Black-throated sparrow I Amphispiza bilineata 
Phainopepla Phainopepla nitens 
Pyrrhuloxia Cardinalis sinuatus 
Say’s phoebe Sayornis saya 

Western kingbird Tyrannus verticalis 
Black-tailed gnatcatcher Polioptila melanura 
Cactus wren Campylorhynchus 

1 brunneicapillus 

and arid brush 
Desert thickets; arid Hig5 

I countrv I I 
1 Dry &lands and desert i High 

vegetation 
Along arroys and desert Moderate 
thickets 
Low desert High I 
Desert High 
Desert High 
Mesquite scrub High 
Plains, sparsely High 
vegetated country 
Arid savanna, farmlands High 
Deserts and arid country High 
Deserts and arid High 

I hillsides br unneicapillus hillsides 
Costa’s hummingbird Calypte costae Low Desert Moderate 
Ladder- backed Picoides scalaris Deserts Low 
Costa’s hummingbird I Calypte costae I LowDesert Moderate 
Ladder- backed I Picoides scalaris I Deserts Low 
woodpecker 
Gila woodpecker Melanerpews Low desert scrub with Moderate 

uropygialis saguaro and mesquite 
trees 

Logger-head shrike Lanius ludovicianus Open country High 
Lark bunting Chondestes grammacus Dry fields, savanna Moderate 
Homed lark Eremophila alpestris Open patches of bare High 

ground alternating with 
low vegetation 
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a Table A4 
Mammal Species Occurring or Potentially Occurring within the Project 

Area 

on Proposed Project Site 
Desert cottontail Sylvilagus audubonii Deserts and semiarid High 

grasslands 
Black-tailed jack rabbit Lipus californicus Deserts and semiarid High 

grasslands 
Coyote Canis latrans Variety of habitats from High 

mountains to deserts 
Gray fox Urocyon Variety of habitats from High 

c ineriaorgen teus mountains to deserts 

soils 
Kit fox Vulpes macrotis Deserts with alluvial High 

Little pocket mouse Perognathus Deserts with sandy or Moderate 

Arizona pocket mouse Perognathus amplus Desertscrub High 
Pocket mouse Peroenathus bailevi Desertscrub High 

lonimembris gravelly soils 

Y 

Desert pocket mouse Perognathus penicillatus Desert High 
Merriam’s kangaroo rat Dipodomys merriami Desert High 
Desert kangaroo rat Dipodomys deserti Desert High 
Western harvest mouse Reithrodontomys Throughout Arizona High 

megalot is 
Cactus mouse Peromyscus eremicus Desertscrub High 
Deer mouse I Peromyscus Various Moderate 

maniculatus 
Southern grasshopper Onychomys torridus Various High 
mouse 
Arizona cotton rat Sigmodon arizonae Deserts, Mesquite Moderate 

White-throated wood rat Neotoma albigula Throughout Arizona High 
Desert wood rat Neotoma lepida Deserts High 
Mule deer Odocoileus hemionus Deserts, mountains Occasional 

thickets 
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Exhibit E 
Existing Scenic Areas, Historic Sites and Structures or 

Archeological Sites in Vicinity 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14- 
3-21 9: 

“Describe any existing scenic areas, historic sites and structures or archaeological sites 
in the vicinity of the proposed facilities and state the eflects, if any, the proposed facilities 
will have thereon. ” 

The following document entitled “Scenic and Visual Resources” was prepared for 
Mesquite Power, LLC by SA&B Environmental & Chemical Consultants and outlines the 
existing and potential impact on visual resources. 

Historic and archeological sites are described in Exhibit 5-2, “Cultural Resources.” 

041 100 E- 1 



Scenic Areas and Visual Resources 

Project Location and Setting 

The 440 acre project area is located on the south side of Elliott Road approximately 
1 mile south of the Palo Verde Nuclear Generating Station (PVNGS) in Maricopa 
County. The Hassayampa River is located about seven miles to the east of the project 
area. 

The project area is located within the Basin and Range physiographic province in 
southwest Arizona. More specifically, the project area lies at an elevation of between 
868 and 895 ft. above mean sea level in the Lower Colorado subdivision of the Sonoran 
Desertscrub community (Brown 1984). The parcel is undeveloped and contains sparse 
scrub vegetation, including palo verde and mesquite, creosotebush, and various cacti, 
grasses and forbs (weeds). The topographic character of the area is flat;and several 
unnamed, small and ephemeral drainages traverse the project area. A large, unnamed 
drainage located in the west half of the study area is more densely vegetated with 
mesquite, palo verde, and grasses. 

Visual Characteristics 

The foreground views within the project boundaries vary from the flat, sparsely vegetated 
desert in the eastern and central portions of the property, to the more densely vegetated 
areas associated with the drainage in the western portion of the site. Midrange views are 
relatively nondescript as they lie on the flat land and do not contain notable visual 
elements except for several unnamed hills located within a quarter mile northeast of the 
project area. Distant views are comprised of low hills and mountain ranges including the 
Palo Verde Hills located approximately 10 miles northwest of the project area, the 
Buckeye Hills approximately six miles southeast of the site, and hills and mountains 
associated with the Woolsey Peak Wilderness located approximately eight miles south of 
the property. 

Permanent cultural modifications are visible in and around the project area including the 
PVNGS one mile to the north and a 500kV transmission line that runs north-south near 
the mid-section line in the eastern portion of the project area. A Southern-Pacific railroad 
(RR) track parallels the transmission line, a utility (telephone) line delineates the western 
boundary of the project area, and a drainage ditch and wire fence mark the southern edge 
of the project area. 

Existing Scenic Oualitv 

The aesthetic value and/or scenic quality of a setting is a h c t i o n  of the natural and man- 
made visual elements which add to and/or distract from the value of an areas visual 
resources. For the on-site observer, the general project area lacks in distinctive natural 
visual amenities and is considered relatively common and nondescript. Mid-range and 
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distant views of the hills and mountains referenced above provide some relief in the 
visual landscape, however these are relatively unspectacular additions to the visual 
panorama. Other obvious existing visual elements include the power and telephone lines 
on the site and the PVNGS to the north. A common visual element related to the PVNGS 
is steam rising from the cooling towers, especially noticeable in the winter months. 

Scenic Viewpoints 

The perception of visual quality is directly related to the public’s concerns regarding 
modifications to the viewshed from any given location. Factors used to evaluate the level 
of visual impacts caused by development andor other alterations of the existing 
landscape include: the accessibility and amount of visual observance by the public, the 
duration of viewing, the subjective opinion of viewers, and the impact of changes 
occurring on adjacent properties. The project site does not contain any notable changes 
in elevation that provide viewers with viewpoints that would improve the opportunities 
for enhanced views. In addition, the site is located in an area that does not contain 
recreational opportunities and does not generate an abundance of public attention or 
opportunity to view the project site or its surroundings. 

There are no residences within the project area or within a half-mile radius of the project 
area. Residential development and supporting infrastructure such as parks, schools, 
commercial developments, and facilities are not anticipated in the near future within or 
close to the project area. Upon development of the area, it is anticipated that the land 
uses adjacent to the site will be occupied by similar facilities. The viewshed will be 
impacted by these proposed developments, however, the opportunities and reasons for 
public access to the area for purposes other than those related to the new facilities will not 
increase. 

Mitigation 

It is recommended that the relatively minor visual impacts related to developing the 
proposed project can be minimized by consideration of aesthetic treatments of structural 
elements (e.g., colors consistent with the surrounding natural setting). 
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e Exhibit F 
Public Recreational Purposes 

As stated in the Arizona Corporation Commission Rules of Practice and Procedure 
R14-3-219: 

“State the extent, if any, the proposed site or route will be available to the public for 
recreational purposes, consistent with safety considerations and regulations, and attach 
any plans the applicant may have concerning the development of the recreational aspects 
of the proposed site or route. ” 

Recreational Purposes 

The construction, operation and maintenance of the Mesquite Generating Station will be 
consistent with all required safety considerations and as such will not be open to public 
access. The use of any lands crossed by pipelines or transmission lines would continue to 
be controlled by any individual or agency currently managing recreation areas or 
recreation opportunities. 

There is currently no developed recreation within the project area and no significant 
recreation occurs on or around the proposed Plant site location. Occasional hunting or 
off-road vehicle uses may occur in the general area. Consistent with safety and 
operational requirements, there are no plans to develop the proposed Plant site for 8 recreational purposes. 
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Exhibit G 
Artists or Architect’s Conception 
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Exhibit H 
Existing Development Plans 

As stated in Arizona Corporation Commission Rules of Practice R14-3-219: 

“To the extent applicant is able to determine, state the existingplans of the State, local 
government and private entities for other developments at or in the vicinity of the 
proposed site or route. 

Existing and future land uses are described throughout Exhibits A through J, references 
are specifically included in Exhibits B-1 , “Biological Description and Setting”; B-4, 
“Phase I Environmental Survey”; B-7, “Land Use”; I, “Facility Noise Assessment”; and 
J-1, “Traffic Study.” 

Known future land uses include a proposed satellite switchyard (Palo Verde South) which 
will be located nearly adjacent to the project site. In addition to the Mesquite Generating 
Station, other merchant power plants are being proposed in the general area of the project 
site by other companies. 

Additionally, Exhibit H describes the existing and proposed land use development plans 
known to exist in the area. Included is the “Proposed Development Plan, Arizona 
Department of Water Resources, Mesquite Generating Station.” This plan describes 
Mesquite Power, LLC plans for developing the water rights on the water properties 
associated with the proposed Mesquite Generating Station. 
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Grandfathered Water Rights Total Acres 
Certificate Numbers 
107805 400 

t 

Irrigated Acres 

379 

Proposed Development Plan 
Arizona Department of Water Resources 

Mesquite Generating Station 

108354 

109909 

1 17240 

Introduction 

320 320 

320 30 1 

80 77.6 

Mesquite Power, LLC, a wholly owned subsidiary of Sempra Energy Resources (SER), 
is currently developing a power plant project (Mesquite Generating Station) in an area 
directly south of the Palo Verde Nuclear Generating Station. A 440-acre plant site has 
been purchased directly south of Elliot Road as shown on the map provided in Appendix 
1. The proposed natural gas fired combustion turbine combined cycle power plant will 
require a water supply for plant operations. As such, Mesquite Power has an option to 
purchase 2990 acres of land with grandfathered agricultural ground water rights 
(hereafter referred to as “water property”). A copy of the Memorandum of Option 
Agreement is provided in Appendix 2. These water rights are to be converted to Type 1 
water rights and pumped to the site for plant operations. The water property is located 
approximately 2 miles west of the plant site. 

112193 

11 1348 

The properties to be purchased along with the associated grandfathered water rights 
certificate numbers, the total acres, and the numbers of irrigated acres will be identified. 
The development plan will specify the conversion rate used to convert the water rights to 
Type 1 rights, specified the general location of wells and provide a brief description of 
the water withdrawal plan. 

600 600 

1030 855.9 

Identification of Properties 

103054 

106981 

The map in Appendix 1 provides the location of the proposed water rights properties, 
with each property identified by its grandfathered water rights certificate number. The 
certificate number along with the total acreage and irrigated acres for each property are 
provided in Table 1 below. 

160 153.9 

80 77.6 



Type 1 Water Rights 

Total Acres Irrigated Acres 

400 379 

320 320 

320 30 1 

80 77.6 

600 600 

1030 855.9 

The existing grandfathered agricultural ground water rights will not be converted to Type 
1 rights until ownership of the land has been transfer to Mesquite Power, LLC. In order 
to ensure that the purchased properties have sufficient water rights to support the plant 
operations, the existing grandfathered agricultural ground water rights were converted to 
Type 1 water rights using the lesser of 3 acre-feet per irrigated acre or 3 acre-feet per 
water duty acre. The results are summarized in Table 2 below. 

Acre-feet of 
Type I Water 
1104 

878 

895 

225.7 

1716 

2492 

107805 

160 153.9 

108354 

447.8 

109909 

1 17240 

112193 

11 1348 

80 77.6 

103054 

232.8 

This development plan is based on maximum annual withdrawal of 7991.3 acre-feet of 
ground water for power plant operations. 

Description of Water Withdrawal Plan 

Wells and Water Transportation 

The properties to be purchased are considered to be contiguous properties and the total 
allotment of type 1 water may be pumped at any location within the contiguous property. 
The type 1 water can be transported from the contiguous properties and used on the 
plant site located approximately 2 miles to the east. The plant site is not contiguous with 
the properties that have associated water rights. 

There are fourteen (14) existing wells on the properties (excluding domestic wells). The 
approximate locations of these existing wells are identified on the map provided in 
Appendix C. Mesquite Power intends to use a portion of these existing wells to pump 
the water from the properties to the plant site. Based on review of ADWR records, all 
these wells were all established prior to 1980. Therefore, these existing wells may be 
modified or new wells drilled within a 650 feet radius of the existing well as required to 
obtain the necessary pumping capacity. 



1 
Well Testing and Groundwater Flow Model 

Mesquite Power, LLC will conduct an evaluation of the existing wells, perform the 
necessary pump tests, evaluate the available ground-water resources, and evaluate the 
impact of pumping those resources on the water properties and surrounding lands. 

0 

A detailed data search from both the public and private sectors of available hydrologic 
and geologic data in and around the proposed water property will be conducted. These 
data, together with an extensive evaluation of the on-site wells and aquifer testing of at 
least 4 on-site wells, will be used to establish current hydrogeologic conditions. This 
information will also be used to develop the hydrogeologic framework for a ground-water 
flow model of the region (MODFLOW: 3 layers, 9 mile radius). This model will be used to 
simulate the long-term pumping impacts from the water property on surrounding wells, 
and the local and regional aquifer system. 

Based on preliminary evaluations, ten (10) of the existing wells will be evaluated further 
to determine the four (4) wells to be used for the pump tests. These ten (10) wells are 
identified as wells #1, #2, #3, #4, #6, #9, #lo, #12, #13, and #14 are the map provided in 
Appendix 3. Wells #5, #7, #8, and #11 will not be evaluated at this time. 

Plant Site Water Svstem 

The water delivered to the plant site will be used for the cooling towers, fire protection, 
boiler water make-up, air coolers, and other miscellaneous plant equipment. Various 
types of water treatment systems will be used at the plant site to treat the well water 
depending on the well water quality and the equipment water quality specifications. On 
site storage tanks will be provided to ensure that there is sufficient water available for 
emergency use (Le. fire protection) and on loss of pumping capacity from the water 
property wells. 

Based on preliminary analysis of water samples taken from an existing well and 
preliminary engineering design, the plant will require between 3,500 and 4,000 gpm at 
full load operation. This water usage is based on a worst case water analysis with a 
Total dissolved solids content of 3000 mg/l and treating the cooling tower water such 
that ten (10) cycles of concentration can be achieved prior to discharge. These values 
are preliminary and will be revised based on actual ground water quality, final treatment 
system design and final equipment specifications. 
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WHEN RECORDED, RETURN TO: 

Margaret E. Koppen, Esq. 
Bryan Cave LLP 
Two N. Central Ave., Suite 2200 
Phoenix, AZ 85004 1 

MEMORANDUM OF OPTION AGREEMENT 

BY THIS MEMORANTIW -OF OPTION AGREEMENT (“Memorandum”), dated 
~&./c /999, is entered into by and between MCMURTRY FAMILY PROPERTIES 

LIMITED LIABILITY COMPANY, an Arizona limited liability company (“Owner”), and SEP 
11, a California corporation (“Purchaser”), declare and agree as follows: 

A. Owner owns that certain real property located in Mancopa County, Arizona and 
described on the attached Exhibit “A” (the “Property”). 

B. Owner has granted to Purchaser, pursuant to that certain Option Agreement 
between Purchaser and Owner, dated November 15, 1999 (“Option Agreement”), an option to 
purchase the Property in accordance with the terms of the Option Agreement. 

8 
C. The term of the Option commenced upon November 15,1999, the Option must be 

exercised on or before January 31, 2001 and closing of the purchase of the Property under the 
Option must occur on or before January 2,2002. 

D. All of the other terms, conditions and agreement contained within the Option 
This Agreement are fhlly incorporated herein by reference as if hlly set forth herein. 

Memorandum is not intended to change any of the terms of the Option Agreement. 

[SIGNATURES BEGIN ON FOLLOWING PAGE] 

234954 
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IN WITNESS WHEREOF, the parties have executed this Memorandum of Option Agreement as 
of the date first set forth above. 

OWNER: 

1 
) ss. 
1 

STATE OF ARIZONA 

County. of Maricopa 

MCMURTRY FAMILY PROPERTIES LIMITED 
LIABILITY COMPANY, an Arizona limited 
liability company 

before me onfl-45, / yvby  
FAMILY PROPERTIES 

limited liability company, on behalf of such 
company. 

My Commission Expires: 

5*-94> ---- 

[SIGNATURES CONTINUED ON FOLLOWING PAGE] 
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PURCHASER 

SEP It, a California corporation 

By: 

Its: Vice-President-Project Development 
Joseph H Robley 

State of California } 
1 

County of San Diego } 

On November 15, 1999, before me, Donna R. Corona, a Notary Public, personally 
appeared JOSEPH H. ROWLEY personally known to me to be the persons whose name is 
subscribed to the within instrument and acknowledged to me that he executed the same in his 
authorized capacity, and that by his signature on the instrument the person or-the entities upon 
behalf of which the persons acted, executed the instrument. 

8 WITNESS my hand and official seal. 

- 
DONNA R. CORONA 

My Commission Expires: 

8 
234954 
[ 1 130031 
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8 EXHIBIT "A" 

PARCEL NO. 1: 

That part of the Southeast quarter of Section 29, Township 1 South, Range 6 West of the Gila 
and Salt River Base and Meridian, Maricopa County, Arizona, lying North of the Southern . 
Pacific Transportation Company right-of-way as described in Patent recorded in Book 196 of 
Deeds, Page 235, Mdricopa Cou~ty Records. 

EXCEPT 1/16th of all gas, oil, metals and mineral rights, as set forth in AFG 37-231, 
Subsection C, as reserved in the Patent from the State of Arizona recorded July 19, 1957 in 
Docket 2232, Page 283. 

$ 

8 -  
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EXHIBIT "A" 

The Northeast quarter of Section 29, Township 1 South, Range 6 West of the Gila and Salt 
River Base and Meridian, Maricopa County, Arizona; 

EXCEPT an undivided 1/16th interest in all minerals in the West half of the Northeast quarter 
of said Section 29, as reserved by LOREN JONES in Deed recorded in Docket 661 1, Page 271, 
records of MariGopa County, Arizona,, and 

EXCEPT an undivided 1/16th interest in all minerals in the East half of the Northeast quarter 
of said Section 29, as reserved by LOREN JONES in Deed recorded in Docket 7676, Page 115, 
records of Maricopa County, Arizona. 

( Foreclosure Rescue) 



EXHIBIT iiAii 

PARCEL NO.-l: 

The West half and the South half of the Southeast quarter of Section 19, Township 1 South, 
Range 6 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

PARCEL NO. 2: 

The Northeast quarter and the North half of the Southeast quarter of Section 19, Township 1 
South, Range 6 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. 

1 

PARCEL NO. 3: 

The West half of the Southwest quarter of Section 20, Township 1 South, Range 6 West of the 
Gila and Salt River Base and Meridian, Maricopa County, Arizoqi.. 

PARCEL NO. 4: 

The East half of Section 30, Township 1 South, Range 6 West of the Gila and Salt River Base 
and Meridian, Maricopa County, Arizona. 

8 -  
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ARIZONA DEPARTMENT OF WATER RESOURCES 
c lh 500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE No. 58- 107805.0001 

CERTIFIED ACRES 379.23 

1. 

2. 

3. 

4. 

5.  

e 6. 

7. 

8. 

9. 

10. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
W YZ; N YZ NE ?h Section 7, T1S Range 6W GSRB&M, excluding all dedicated rights of way 
See attached Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 379.23 

Describe the location of each well, which was used to irrigate the land. 
NW 1/4 NW 114 NW 114 Section 7 Township Range Reg.No.55 610921 

114 114 114 Section - Township - Range - Reg.No.55 

When was the land last irrigated? Approximately four years ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of theproposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes N o  

If ‘No“ explain why the land was retired. 

11. 

12. 

The intended use of the water is. E x p a n d e d  animal industry - Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes“ indicate name of city town or private water company NIA 

Signature: Date: March 10,2000 
Marty C. Swartz - Manager, Project Development 
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COUNlY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

7his is to cerrfy that pursuant to the provisions of 
fide 45. Chapter 2, Arizona Revised Statutes 

BIRMINGHAM INVES-, LTD., 
A W F O R N I A  LIMITED PARTNERSHIP 

1801-1 PARKCOURT PLACE #lo1 
SANTA ANA, CA 92701 

is granted 
IRR If3ATION G RANDFATH ERED RIGHTS 

in [he 

PHOENIX ACTIVE M A N A G E "  AREA 

for 
of land described as follows: 

379. 23 irrigation acres of land. The rights are appurtenant to andgroundwater mas be used onlv on the irrigation acres 

W4; N+ NE& Sec. 7 T1S R6W GSRBbM excluding a l l  dedicated 
rights  of way. 

The use of grounhvater on [he above described land shali be for irrigation purposes in accordance with the laws of the SIate 
of Ari:ona and restrictions placed on use by the Director of the Department of Water Resoirrcespursuant 10 Tirle45, Chapter?. 
Arizona Revised Statutes. 

ARIZONA DEPARTMENT OF WATER RESOURCES 

Direcror 

Department of Water Resourcer inust he norrfied rfthe ahwe narnedperson(s) changes his address. comers onnerrhrp of the land Io another person(sl. 
o r  M rshes ro wnrrrr the rixhr 10 a non-rrrrgarion grandfarhered rrghr arrociared M rrh rewed irrr~ated fanil. 



STATE OF ARIZONA 

DEPARTMENT OF WATER RESOURCES 
PHOENIX ACTIVE MANAGEMENT AREA 

NOTICE OF IRRIGATION WATER DUTY AND MAXIMUM ANNUAL 
GROUNDWATER ALLOTMENT 

Pursuant t o  A.R.S. $45-564.8, the Director of Water Resources hereby gives not ice  of 

t he  irrigation water  duty and the maximum annual groundwater a l lotment  for Irrigation 

The maximum annual groundwater 

a l lotment  is the maximum amount  of groundwater tha t  may be  used per year to  irrigate the lands 

Grandfathered Right Cer t i f ica te  No. 58-107805.0001 

described in the  above-referenced Certificate of Irrigation Grandfathered Right, except  as  provided 

in A.R.S. g5-467, the  operating flexibility account provision. 

Attachment  A to this  notice sets forth the  off ic ia l  language of t he  above requirements 

for holders of grandfathered rights as  adopted in the f i rs t  management plan for  the Phoenix Act ive  

Management Area. At tachment  A is incorporated into this notice by reference.  Compliance wi th  

the irrigation water  duty and maximum annual groundwater allotment must  b e  achieved beginning 

January 1, 1987 and must  be maintained until t he  effective da te  of any new irrigation water  du ty  

established in the  second management plan for  the Phoenix Active Management Area. 

NOTICE I S S U E D  BY 

&)?& 
Alan P. Kleinman, Ph.D 

Director 



ATTACEMENT A 

1. Conservation Requirements for Holders of  Irrigation 
Grandfathered Rights 

a. Each person who is enti t led to  use groundwater pursuant to a cer t i f ica te  of irrigation 

grandfathered right shall comply with the applicable irrigation water duty no la te r  than the  

compliance da t e  and shall remain in compliance with tha t  irrigation water duty until the  e f fec t ive  

da t e  of any applicable irrigation wa te r  duty prescribed in t h e  second management plan. 

b. During the first  accounting period after t h e  compliance da t e  and during each 

succeeding accounting period until the  effective da te  of any applicable irrigation water  duty 
. 

prescribed in the  second management plan, a person who is ent i t led to  use groundwater pursuant to  

a cer t i f ica te  of irrigation grandfathered right shall not use groundwater in excess of the  applicable 

maximum annual groundwater a l lotment  t o  irrigate the cer t i f ied irrigation acres  in the farm,  excep t  

as provided in A.R.S. 45467. 

2 .  Oefini tims 

a. In this a t tachment ,  unless the context otherwise requires: 

(1) "Certified irrigation acres" means t h e  acres  of land described on each c e r t i f i c a t e  

o f  irrigation grandfathered right. 

(2) "Compliance date" means the da t e  tha t  falls two years a f t e r  the da t e  of t h e  

original notice (December 30, 1384) of t h e  applicable irrigation water  duty pursuant t o  A.R.S. 

564. The compliance da t e  is December 31, 1386. 

45- 

(3) "Maximum annual groundwater allotment" means the quantity of water in a c r e -  

fee t  obtained by multiplying the  wa te r  duty acres  for a f a rm by the irrigation water  duty for t h e  
' 

farm unit. 

b. The appIicable definitions in A.R.S. 45-101,4540'2 and 4 5 4 6 1  a re  hereby incorporated 

reference into this a t tachment .  e 



A f f i d a v i t  o f  M a i l i n q  IGR 

The o r i g i n a l  o f  t h e  f o r e g o i n g  c o v e r  l e t t e r  

d a t e d  //,/]f a n d  C e r t i f i c a t e  o f  

I r r i g a t i o n  G r a n d f a t h e r e d  R i g h t  a n d  N o t i c e  o f  

I r r i g a t i o n  Water  Duty a n d  Maximum Annual 

Groundwate r  A l l o t m e n t  f o r  C e r t i f i c a t e  

Ma i 1 ed by 

1 
2 / a f f i r n a i l 3  



Exhib i t  "B" N 
Cet i f ica te  N0.58-107805,OO 
Section, 7 .  w1/2; n1/2 ne1/4 
Cer t i f ied  acres 379.23 

= 1000'  



ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

0 Filing fee: No Charge 

CERTIFICATE No. 58- 108354.0003 

CERTIFIED ACRES 35 1 .OO 

1. 

2. 

3. 

4. 

5. 

@ 6.  

7. 

8. 

9. 

10. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
Assessor Parcel Number 401-48 - 7, SA, SB, 9, 10, 1 lB, 1 lC, 11D as of 12/95 in Section 13. 
TlS, R7W GSRB&M excluding all non-irrigated areas as more fully described in the map 
attached hereto as Exhibit “A” and made part hereof by reference. 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 35 1 .OO 

Describe the location of each well, which was used to irrigate the land. 
NW 114 NW 1/4 NE 1/4 Section 13 Township 1s Range Reg.No.55 086710 

Reg.No. 55 1 I4 114 114 Section __ Township - Range - - 

When was the land last irrigated? Approximately one year ago 

Has the land been held under the same ownership since it was last irrigated? Y e s  - X N o  

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes -No 

If ‘No” explain why the land was retired. 

11. 

12. 

The intended use of the water is. E x p a n d e d  animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes” indicate name of city town or private water company N/A 

Signature: Date: March 10,2000 
Marty C. Swartz - Manager, Project Development 

e 



EXHIBIT "A" 

Certificate Of Grandfathered Groundwater Right 
COUNTY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATZR RESOURCES 
lhir is to cemB thatpursuant to the provisions of 

Tik 45, Chapter 2, Arizona RevLed Statutes 

Joseph H. Jobe and Shirley A. Jobe, as Trustees of 
The Jobe Revocable Trust, dated June 3, 1988 

13835 North Crown Point 
Sun City, Arizona 85351 

is granted 

IRRIGATION GRANDFATHERED RIGHTS 
in the 

PHOENIX ACTIVE MANAGEMENT AREA 
for 351.00 irrigation acres of land. Ihe rights are appurtenunt to and groundwarer may be used only on the 
irrigation ares  of land described as folbws: 

Assessor Parcel Number 4-01-48-7, 8A, 8B, 9, 10, 11B, 11C, 11D as of 12/95 in Section 13 
T 1 S R7W GSRB&M, excluding all non-irrigated areas as more fully described in the map 
attached hereto as Exhibit A and made a part hereof by reference. 

n e  use of groundwater on the above described land shall be for irrigation puvoses in accordance with the laws of the 
State of Arizona and restrictiom placed on use by the Director of the Department of Water Resources pursuant to TiIe 45, 
Chapter 2, Arizona Revised Statutes. 

CERTIFICATE NO. 58-I 08354.0003 

is granted this I7th day of April, I997 

ARIZONA DEPARTMENT OF WATER RESOURCES 

Directdr, Phoenix Active Management Area 

7he Department of Waer Resources must be notifed ifthe above m d  person(s) makes an address change, conveys 
ownership of the right to Motherperson(s) or wishes to convert the right to a non-imgation granufathered right 
associated with retired irngaed Iand 
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ARIZONA DEPARTMENT OF WATER RESOURCES 
Certificate Map 

OWNER: Jobe Revocable Trust CERTIFICATE NO: 58408354.0003 
IRRIGATION ACRES CERTIFIED: 351.00 EXHIBIT: A 
TOWNSHIP RANGE SECTION PAGE: 1 of 1 
1.0 s 7.0 W 13 DATE: 4/17/97 

EXH I B IT " B " 

FEET 
0 660 I 1320 1 2640 I 5280 

I I I 1 
1 0 118 114 112 

MILE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . , . . . . . . . . . [E/ NON4RRIGATED A m  .?...... in. ......... L . . . . . . . . . . , , , IRRIGATION A(=RES 
......................... 
...I.. ..I.............. 

& . ............... . . . . . . 
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ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE &USE 

Filing fee: No Charge 

CERTIFICATE NO. 58- 109909.0001 

CERTIFIED ACRES 300.50 

1. 

2. 

3. 

4. 

5. 

7. 

8. 

9. 

10. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
Assessor Parcel Number 401-47-54. (Part) as of 11/93 in W Y2 Sec. Section 18, TlS, R6W 
GSRB&M, A copy is attached as Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 300.50 

Describe the location of each well, which was used to irrigate the land. 
NW 114 NW 114 NW 114 Section 18 Township 1s Range 6w Reg.No.55 629645 

114 114 114 Section - Township - Range - Reg.No. 55 - 

When was the land last irrigated? Approximately one year ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes -No 

If ’No“ explain why the land was retired. 

11. 

12. 

The intended use of the water is. E x p a n d e d  animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If ”Yes” indicate name of city town or private water company N/A 

Signature: Date: March 10,2000 
Marty C. Swartz - Manager, Project Development 

e 



EXHIBIT "A" 

Certificate Of Grandfathered Groundwater Right 
COUNTY OF MAFUCOPA 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 
This is to cerbfy that pursuant to the provisions of 

Title 45, Chapter 2, Arizona Revised Statutes 

G & G Winburne 
3440 West Catalina Drive, No. 101 

Phoenix, Arizona 850 17 
is granted 

IRRIGATION GRANDFATHERED RIGHTS 
in the 

PHOENIX ACTIVE MANAGEMENT AREA 
for 300.50 irrigation acres of land The rights are appurtenant to and groundwater may be used only on the irrigation acres 
of land described as follows: 

Assessor's Parcel Number 401-47-54, 55 (part) as of 11/93 in W% Sec. 18 TIS R6W GSRB&M. 
A copy of the Assessor's Parcel Map depicting your certified acreage is on file with this Department 

272e use of groundwater on the above described land shall be for irngasion purposes in accordance with the Laws of the 
State of Arizona and resm'ctiom phced on use by the 
Chapter 2. Arizona Revised Statutes. 

Director of the D e p a m n t  of Water Resources pursuant to EtLe 45, 

CERTIFICATE NO. 58-109909.0001 

is granted this 14th day of ApriL, I998 

ARIZONA DEPARTMENT OF WATER RESOURCES 

Direct&, Phoenix Active Mananement Area 
~ 

The Department of Warer Resources must be notijed if the above named person(s) makes an address change, conveys 
ownership of the rig& to another person (s) or wishes Io convert the right to a non-im'gation grandfarhered right 
associated with retired imgated land. 



c * 
i 8 

COUNTY OF MARICOPA I 
STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

This is to certi& that pursuant to the provisions of 
Title 45, Chapterf Arizona Revised Statutes 

RANDY WAYNE AND SANDY LEE VANOSDELL, ET A L  
STAR ROUTE Box 131 

ARLINGTON, ARIZONA 85322 

is granted 
IRRIGATION GRANDFATHERED RIGHTS 

in the 
PHOENIX ACTIVE MANAGEMENT AREA 

for 300.50 
acres of land described as follows: 

irrigation acres of land The rights are appurtenant to and groundwater may be used only on the irrigation 

W 4  Sec 18 T1S R6W GSRB&M 

I 

The use of groundwater on the above described land shall be for irrigation purposes in accordance with the laws of the State of 
Arizona and restrictions placed on use by the Director of the Department of Water Resources pursuant to Title 45, Chapter 2, 
Arizona Revised Statutes. 

CERTIFICATE NO. 58-109909 

isgrantedthis 6th dayof September, 1983 

ARIZONA DEPARTMENT OF WATER RESOURCES 

- / Director 

The Department of Water Reaowcu must b* twturSd (fthe crbovr named pmon(r) changes hi8 &ss. conveys ownership of the land to another pnon(s ) .  
or wishes to convert the right to a non-agation g d f i h e r e d  right associatud with m t k d  irrigated .land. 



COUNTY OF MAEICOPA I 
STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES /' 

This is to certia that pursuant to thepv is ions  of 
Title 45, Chapter2, Arizona Revised Statutes 

c' 

I , 
RANDY WAYNE AND SANDY LEE VANOSDELL; ET AL 

STAR ROUTE Box 131 . ' 

ARLINGTON, ARIZONA 85322 

tb granted ./- 
IRRIGATION GRANDFA& RIGHTS 

in the ,(' 
' PHOENIXACTIVEMANAGEMENTAREA 

/ 
for 300.50 
acres of land described as follows: 

irrigation acres of land The rights are appurtenant to and groundwater may be used only on the  irrigation 
i 

/ 

,.&!I Sec 18 T1S R6W GSRB&M 
Ai 

/ 
-1' 

I i 
. 

The use of groundwater on thephove described land shall be for irrigation purposes in accordance with the laws of the State of 
Arizona and restrictions placed on use by the Director of the Department of Water Resoutces pursuant to Title 45, Chapter 2, 
Arizona Revised Statutes/ 

CERTIFICATE NO. 58-109909 

isgrantedthis 6th dayof September, 1983 

// 
,J 

, 
ARIZONA DEPARTMENT OF WATER RESOURCES 

Director 
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Exhibit lrBrl 

Cer t i f i ca t e  no. 58-109909.0001 
Section,l8. w 1/2 
Total c e r t i f i e d  Acres 300.50 

5,280' 

I 
5 

2.640 

Scale, 1" = 1 , 0 0 0 '  



ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE ‘I 

0 Filing fee: No Charge 

CERTIFICATE NO. 58- 117240.0002 

CERTIFIED ACRES 77.57 

1. 

2. 

3. 

4. 

5. * 6. 

7. 

8. 

9. 

10. 

11. 

12. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
N 95 NE Vi Sec 18, T1S R6W GSRB&M, See attached Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 77.57 

Describe the location of each well, which was used to irrigate the land. 
- 1 I4 SW 114 SW 114 Section 18 Township 1s Range Reg.No. 55 627864 
- 1 I4 114 114 Section ~ Township - Range - Reg.No. 55 

When was the land last irrigated? Currently Irrigated 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X- Y e s N o  

If ‘No” explain why the land was retired. 

The intended use of the water is. -Expanded animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes“ indicate name of city town or private water company NIA 

Signature: Date: March 10,2000 
ment 

e 



STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

This is to cerrify rhar pursuant to the provisions of 
Tit le 45, Chapter 2, Arizona Revised Sratutes 

Garrett S.  & Barbara J. Cacciaguic1.i 

31927 Palos Verdes D r .  , Rt2. 
Escondido, Ca. 92025 

is granred 
I R RIG ATlON G RAND FATH ERED RIGHTS 

in the 

PHOENIX ACTIVE MANAGEMENT AREA 
for 77-  57 
of land described as follows: 

irrigation acres of land. The rights are appurtenant to andgroundwarerma.t)be usedonlv on rhe irrigation acres 

N 1/2 NE 114 Sec. 18 T1S R6W GSRB&M;, excluding 
all dedicated Rights of Hay. 

The use of groundwater on the above described land shall be for irrigation purposes in accordance with the laws of [he State 
of Arizona and restricrions placed on use by rhe Director ofthe Department of Water'Resourcespursuanr IO Title 45. Chapter2. 
Arizona Revised Srarures. 

CERTIFICATE NO. 58-117240 -0002 

is granted this 24th day of January, 1989 

ARIZONA DEPARTMENT& ~ T E R  RESOURCES 

Director 

-- 
artrnerrt of Water Resources must be notified f the  above Mmed personfs) changes his address or conveys ownership of [he righi to anoiher persotl(s) 

or wishes to cosvert  he right IO a non-irrigation graruifhthered rig& associated with relired irrigated lruul. 



STATE OF AFXIZONA 

DEPARTMENT OF WATER RES0URC:ES 
PHOEMX A C T N E  MANAGEMENT AREA 

NOTICE OF IRRIGATION WATER DUTY AND MAXIMUM ANNUAL 
GROUNDWATER ALLOTMENT 

Pursuant t o  A.R.S. §45-564.6, the  Director  o f  Water ?esources hereby gives not ice  of 

the  irrigation w a t e r  duty and  t h e  maximum annual , groundwater a l lotment  for Irrigation 

Grandfathered Right Cer t i f ica te  No. ' _. The maximum annual groundwater  

a l lo tment  is t h e  maximum amount  of groundwater t h a t  may be used per  year  t o  i r r igate  the  lands 

described in t h e  above-referenced C e r t i f i c a t e  of Irrigation Grandfa thered Right, except  a s  provided 

.. 
~5&-117240.0002 

in A.R.S. $15-467, t h e  operating flexibility account  provision. 

IRRIGATION WATER DUTY 4 66 ACRE-FEET P E R  ACRE. 

350.4 - ACRE-FEET P E R  YEAR. 
0 

MAXIMUM ANNUAL GROUNDWATER ALLOTMENT 

At tachment  A t o  this  not ice  sets 

for holders of grandfathered r ights  as adopted 

for th  t h e  off ic ia l  language of the  above requi rements  

in the f i r s t  management  plan for the Phoenix A c t i v e  

Management Area. A t t a c h m e n t  A is incorporated into this  not ice  by reference.  Compliance w i t h  

t h e  irrigation w a t e r  duty and maximum annual groundwater  a l lotment  must  b e  achieved beginning 

January  1, 1987 and must  b e  maintained until  the  e f fec t ive  d a t e  o f  any new irrigation w a t e r  d u t y  

established in the  second management  pIan f o r  the Phoenix Active Management Area. 
_. . 

PlQTICE ISSUED BY 



4 '  ATTACHMENT A 

1. Conservation Requirements  for Holders of Irrigation 
Grandfathered Rights 

a. Each person who is er,ititled t o  use groundwater pursuant t o  a cer t i f ica te  of i r r igat ion 

grandfathered r igh t  shall comply with the  applicable irrigation w a t e r  duty no l a t e r  than t h e  

compliance d a t e  and shall remain in compliance with t h a t  irrigation water  duty until  t h e  e f f e c t i v e  

! .  

d a t e  of any applicable irrigation w s t e r  duty prescribed in t h e  second management  plan. 

b. During the  f i rs t  accounting period after the  compliance d a t e  and during e a c h  

succeeding accounting period u n t i l  the  e f fec t ive  d a t e  of any qipl icable  irrigation w a t e r  d u t y  

prescribed in t h e  second management plan, a person who is enti t led to  use groundwater pursuant  t o  

a cer t i f ica te  of irrigation grandfathered r ight  shall  no t  use groundwater in excess  of t h e  applicable 

maximum annual groundwater a l lotment  t o  i r r igate  t h e  cer t i f ied irrigation acres in the fa rm,  e x c e p t  

s provided in A.R.S. 4 5 4 6 7 .  

2. Definitions 

a. In this a t t a c h m e n t ,  unless the contex t  otherwise requires: 

(1) "Certified irrigation acres" means the  acres  of land described on each c e r t i f i c a t e  

of irrigation grandfathered right. 

(2) "Compliance date" means the d a t e  t h a t  falls  two years  after t h e  d a t e  of t h e  

45- original notice (December 30, 198!!) of t h e  applicable irrigation w a t e r  duty pursuant t o  A.R.S. 

564. The compliance d a t e  is December 31, 1986. 

(3) "Maximum annLial groundwater a l lotment"  means the  quantity of w a t e r  in a c r e -  

feet  obtained by multiplying t h e  water  duty acres  for  a f a r m  by the  irrigation w a t e r  duty for t h e  

fa rm unit. 

b. The applicable definit.Ions in A.R.S. 45-101, 45-402 and 4 5 4 6 1  a r e  hereby incorporated 

( I b y  reference into this a t tachment .  



6 . .  

. 

A f f i d a v i t  o f  Mailing IGR 

The o r i g i n a l  of t h e  foregoing  cover l e t t e r  

, dated /-av- J79 a n d  C e r t i f i c a t e  of 

I r r i g a t i o n  Grandfathered Right a n d  Notice 

o f  I r r i g a t i o n  Water Duty a n d  Maximum Annual 

Groundwater Allotment f o r  C e r t i f i c a t e  No. 

5 8 -  / / 7 4 y  B .  000 a was  mailed 

t h i s  /n )$ d a y  of a- , 1 9 8 9 .  

Cert.i f i ed 

- &m& 
Mailed by  

FR-AFFIDAV 



A R I Z O N A  D E P A R T H E N T  OF WATER R E S O U R C E S  

R E G I S T R Y  O F  GROUNDWATER R I C l l T S  I 
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Cert i f ica  e Nom 58-117240 
Section,l s N1/2 NE1/4 

, 

Cert i f ied Acres : 77 m 57 I 

2.640 

0 ’  

dl 

V 
30 
3 - 

Scale, 1” = 1 , 0 0 0 ’  



” I  . I C  ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE NO. 58- 112193 

CERTIFIED ACRES 640.00 

1. 

2. 

3. 

4. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
Section 24, TlS, R7W GSRB&M See attached Exhibit “A” 

5. Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

6. 

7. 

8. 

9. 

10. 

Total number of acres to be retired 640.00 

Describe the location of each well, which was used to irrigate the land. 
- NE 114 NE 114 NE 114 Section 24 Township 1s Range 3 Reg.No. 55 628646 

114 - 114 __ 1/4 Section - Township - Range - Reg.No. 55 - 
When was the land last irrigated? Approximately three years ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes -No 

If ‘No“ explain why the land was retired. 

11.  

12. 

The intended use of the water is. -Expanded animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes” indicate name of city town or private water company NIA 

Signature: Date: March 10,2000 
ent 



. L  . t  

EXHIBIT "A" 

? 

COUNTY OF MARICOPA 

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

This is to certijSl that pursuant to the provisions of 
Title 45, Chapter2, Arizona Revised Statutes 

ROYAL FARMS 
P, 0, Box 1778 

GOODY EAR, AR I ZONA 05238 0 77 

is granted 
IRRIGATION GRANDFATHERED RIGHTS 

in the 
PHOENIX ACTIVE MANAGEMENT AREA 

for 640 
acres of land described as follows: 

irrigation acres of land. The rights are appurtenant to and groundwater may be used only on the irrigution 

Sec 24 T1S R7W GSRB&M 
a 

The use of groundwater on the above described land shall be for imgation purposes in accordance with the laws of the State of 
Arizonu and restrictions placed on use by the Director of the Department of Water Resources pursuant to Title 45, Chapter 2, 
Arizona Revised Statutes. 

CERTIFICATE NO. 58-112193 

is granted this 20th day of September, 3983 

ARIZONA DEPARTMENT OF WATER RESOURCES 

4 Director 

The Depmment of Water Resources mwt  be n o m d  v the  above namedpemn(s) changer his address, conveys ownership of the land to another person(s). 
or wishes to convert the right to a n o n - ~ g a t i o a  gmn&ibthemd right atoociclted with rerind itrigated Land 



STATE OF ARIZONA 

DEPARTMENT OF WATER RESOURES 
PHOEMX ACTIVE MANAGEMENT AREA 

NOTICE OF IRRIGATION WATER DUTY AND MAXIMUM ANNUAL 
GROUNDWATER ALLOTMENT 

Pursuant t o  A.R.S. 545-5643,  the  Director of Water Resources hereby qives not ice  

of  t h e  irrigation water  duty and the maximum annual groundwater a l lotment  for  Irrigation 

Grandfathered Right Cer t i f ica te  No. 58- 11 2 1 9  3- 0000 . The maximum annual groundwater 

a l lo tment  is the  maximum amount of groundwater t h a t  may he used per year  t o  i r r igate  the lands 

described in the  above-referenced Cer t i f ica te  of  Irriqation Grandfathered Right, except  a s  

provided in A.R.S. 5 45-467, the operating flexibility account provision. 

IRRIGATION WATER DUTY 5 54 ACRE-FEET PER ACRE. 

~ X I M U M  ANNUAL GROUNDWATER ALLOTMENT 3 3 8 1 1 ACRE-FEET PER YEAR. 

Attachment  A t o  this not ice  sets for th  the  official  lanquage of t h e  above 

requirements  for holders of qrandfathered rights a s  adopted in the  f i rs t  management  plan for t h e  

Phoenix Active Management Area. Attachment  A is incorporated into this not ice  by reference.  

The d a t e  of this not ice  is December 30, 1984. Compliance with t h e  irrigation water  

duty and maximum annual groundwater a l lotment  must b e  achieved beginning January 1,1987 and 

must b e  maintained until t h e  e f fec t ive  d a t e  of any new irrigation water  duty established in the  

second management plan for the  Phoenix Active Management Area. 

NOTICE ISSUED BY 



ATTACHMENT A 

1. Conservation Requirements for Holders of Irrigation 
Grandfathered Rights 

a. Each person who is ent i t led to  use groundwater pursuant t o  a cer t i f ica te  of irrigation 

grandfathered right shall comply with t h e  applicable irrigation water  duty no later than t h e  

compliance d a t e  and shall remain in compliance with t h a t  irrigation water  duty until t h e  

e f f e c t i v e  d a t e  of any applicable irrigation water  duty prescribed in t h e  second management plan. 

b. During the f i rs t  accounting period a f t e r  the compliance d a t e  and during e a c h  

succeeding accounting period until  t h e  effect ive d a t e  o f  any applicable irrigation water  d u t y  

prescribed in t h e  second management  plan, a person who is ent i t led t o  use groundwater pursuant 

to  a cer t i f ica te  o f  irrigation grandfathered right shall not  use groundwater in excess of t h e  

applicable maximum annual qroundwater  allotment t o  irrigate t h e  cer t i f ied irrigation acres in t h e  

fa rm,  

2. 

except  as provided in A.R.S. 5 45467. 

Definitions 

a. In this a t tachment ,  unless t h e  context  otherwise requires: 

(1) "Certified irrigation acres" means the acres of land described on each 

c e r t i f i c a t e  of irriqa tion grandfathered right. 

(2) "Compliance da te"  means the d a t e  tha t  falls  two years  a f t e r  t h e  da te  of the 

not ice  of t h e  applicable irrigation w a t e r  duty pursuant t o  A.R.S. 0 45-564. 

(3) "Maximum annual qroundwater allotment" means the  quantity of water  in a c r e -  

feet obtained by multiplying t h e  w a t e r  duty acres  for  a fa rm by t h e  irrigation water  duty for the 

f a r m  unit. 

h. The applicable definit ions in A.R.S. $ 5  45-101, 45-402 and 45-461 a r e  hereby 

incorporated by reference into this  a t tachment .  



AFFIDAVIT OF MAILIKG 

The foregoing are a duplicate original computer print-out 
of the Notice of Irrigation Water Duty and Maximum Annual 
Groundwater Allotment for the Certificate No. listed below 
and a duplicate original of Attachment A to that Notice which 
were sent by certified mail this 31st day of December 1984 to: 

E. Heineman 
Phoenix AMA 

I 

ut vour address in the "RETURN T0" tpace  on the 

and address of delivery. 

5 6 -  Ia193. i ) 0 ~ , 0  

PL 3 c x  1778 

0 Registered 0 Insured 
'Ikll Certified [3 COD I 
0 Express Mail 

SEE ABOY E 

Always obtain signature ot addresseeoragent and 
* D A T E  DELIVERED. 1 

a I 5. Signature - Addressee 1 ;  
$ 1  x i 
F 1 1  6. M a y r e -  A g e L  / 

I A - W  



ll 11 Exhibit B 

Cert i f icate  No. 58-1121931 
Section 2 4 ,  T15, R7W, GSRB and M 
Certif ied acres, 640 

I 

Scale, 1" = 1,0001 



. ‘ *  ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE NO. 58- 11 1348 

CERTIFIED ACRES 855.90 

1. Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

2. Active Management Area Phoenix 

3. 

4. 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
See attached Exhibit “A’ NOTE: Certificate also covers portions of Section 20 & 30 as 
illustrated on Exhibit “B” 

5. Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 855.90 a 6. 
7. Describe the location of each well, which was used to irrigate the land. 

Y 

SW 114 NW 114 NW 114 Section 19 Township & Range 6w Reg.No.55 628645 
Reg.No. 55 1 I4 114 114 Section - Township __ Range - 

8. When was the land last irrigated? Approximately four years ago 

9. Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X- Yes - No 

10. 

If ‘No” explain why the land was retired. 

1 1. The intended use of the water is. -Expanded animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

12. Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes” indicate name of city town or private water company NIA 

Signature: March 10,2000 
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L .  

Arizona Department of Water Resources 
Groundwater RighVFacility Report 

EXHIBIT "A" 

e RIGHT #: 58-111348.0002 STATUS DATE: 11/08/1994 

AMA: PHOENIX AMA RIGHT/PERMlT/FAcUTY TYPE: IRRIGATION USE 

LAND OWNERSHIP : PRIVATE OR COMPANY FILESTATUS: ACTIVE - FULL C O W  FEE REQUESTED 

1999 ALLOTMENT 3.347,31 IRRIGATION ACRES 855,gO RETIRED ACRES: 0,oo 

WATER DUTY ACRES 830,60 WATER DUTY 4,03 

MAWA: 3,91 IRRIGATION DISTRICT NAME: 

CAMPILLO, CELEDONIO R & MARIA 
P 0 BOX 234 

TYPE: OWNER 

ARLINGTON AZ 85322 

PLACE OF USE 

19 T1.OS R6.OW 

BOOK/IYIAP/PARCEL 

e k :  401 Map: 4 6  Parcel: * *  Part 

WELL SERVING 

Well# 55 - 628645 Location sw NW NW 19 ~1.0s ~ 6 . 0 ~  Year 1999 

PAGE: 1 Report Date: 09/24/1999 
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II II Exhibit B 
Cert i f icate  N O ,  58-111348 
All of Section,lg; w1/2 S1/4 of sec 20; E1/2 
of section 3O.'T15, R6W GSRB and M 
Certif ied acres 855.90 

J 

Scale, 1" = 1 ,000 '  
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Cer t i f i ca t e  No. 58-111348 
SectionJO. 

r .  
k '  

1 , 3 2 0 '  5,; 

2.640 

0' 

Scale, 1" = 1 , 0 0 0 1  



C e r t i f i c a t e  No. 58-111348 
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Section, 30. 

Scale, 1" = 1 , 0 0 0 '  



ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE NO. 58- 106981.0001 

CERTIFIED ACRES 77.6 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swartz Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
SE ?4 Section 29, lying N of Southern Pacific Railroad. TS1, R6W, GSRB&M 
See attached Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 77.6 

Describe the location of each well, which was used to irrigate the land. 
SE 114 SE 114 SE 114 Section 2 Township 1s Range 6w Reg.No. 55 628645 

1 I4 1 I4 114 Section - Township - Range - Reg.No. 55 

When was the land last irrigated? Approximately four years ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X_” 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes N o  

If ‘No” explain why the land was retired. 

The intended use of the water is. E x p a n d e d  animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes“ indicate name of city town or private water company NIA 

Signature: March 10,2000 
Marty C. Swartz - Manager, Project Development 



. ,  EXHIBIT “A” 

COUNTY OF MARICOPA 

STATE OF AlEIZONA DEPARTMENT OF WATER RESOURCES 

This i , ~  to certiD thatpursuant to the provisions of 
Title 45, Chapter2, Arizona Revised StatutcJs 

PAUL EMERY AND SHIRLEY Y I’ HARPER 
P’,O,’ Box 1775 

GOODYEAR, ARIZONA 85338 

is granted 
IR!IIGATION GRANDFATHERED RIGHTS 

in the 
PHOENIX ACTIVE MANAGEMENT AR’EA 

for 7 7 .6 0 
acres of land described as follows: 

irrigation acres of land. The rights are appurtenant to andgroundwater may be used only on the irrigation 

e 
SE$ l y i n g  El of t h e  Southern P a c i f i c  Rai l road  

* Sec 29  T1S R6W GSRB&M 
exc luding  non- i r r iga  d areas as more f u l l y  &scribed i n  t h e  map 
a t t a c h e d  h e r e t o  as Exh ib i t  A and made a p a r t  hereof  by r e f e r e n c e .  

The use of groundwater on the above described land shall be for irrigation purposes in accordance with the laws of t he  State 
ofArizona and restrictions placed on use by the Director of the Department of Water Resources pursuant to Title 45. Chapter 
2, Arizona Revised Statutes. 

CERTIFICATENO. 58-106981.0001 

is granted this 30th day of Ju ly  19 85 

ARIZONA DEPARTMENT OF WATER RESOURCES 

The Department of Water Resources must be notiJierl v t h e  above namedperson(s) changes his address. conveys ownership of the land to another person(s) ,  
or wishes to convert the righi to a non-im’gotion grcndJrthcrcd right associated with retired im2ate;f kind. 
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STATE OF ARIZONA 
DEPARTMENT OF WATER RESOURCES 

PHOENIX ACTIVE MANAGEMENT AREA 

NOTICE OF IRRIGATION WATER DUTY 
AND MAXI MUM ANNUAL GROUNDWATER ALLOTMENT 

Pursuant to A.R.S. S 45-565.; the Director of the Department of 
Water Resources hereby gives notice of irrigation water duties and 
the maximum annual groundwater allotments for the Second Management 
Period, 1990 to 2000 for: 

IRRIGATION GRANDFATHERED RIGHT CERTIFICATE NO. 58-106981.0001 

The irrigation water duty is the amount of water in acre-feet per 
acre that is reasonable to apply to irrigated land in a farm unit 
during the accounting period. 
allotment is the maximum amount of water that may be used to 
irrigate the above-referenced Grandfathered Right, except as 
provided in A.R.S. S 45-467, the flexibility account provision. 

The maximum annual groundwater 

In accordance with A.R.S. S 45-565.A.l., the Department has 
established two ( 2 )  intermediate water duties, two ( 2 )  intermediate 
maximum annual water allotments, one (1) final water duty and (1) 
final maximum annual water allotment as follows: 1) 

Beginning calend'ar year 1992 and for each calendar year 
through calendar year 1994: 

IRRIGATION WATER DUTY: 6.31 ACRE-FEET PER ACRE. 

MAXIMUM ANNUAL GROUNDWATER ALLOTMENT: 489.65 ACRE-FEET PER YEAR. 

Beginning calendar year 1995 and for each calendar year 
through calendar year 1999: 

IRRIGATION WATER DUTY: 4.96 ACRE-FEET PER ACRE. 

MAXIMUM ANNUAL GROUNDWATER ALLOTMENT: 384.89 ACRE-FEET PER YEAR. 

Beginning calendar year 2000 and for each calendar year until 
the first compliance date of any Third Management Plan 
requirements: 

IRRIGATION WATER DUTY: 4.08 ACRE-FEET PER ACRE. 

MAXIMUM ANNUAL GROUNDWATER ALLOTMENT: 316.60 ACRE-FEET PER YEAR. 



ARIZONA 
DEPARTMENT 
OF WNER 

December 28, 1992 RESOURCES 

HARPER PAUL EMERY 
HARPER SHIRLEY Y 
PO BOX 1778 
GOODYEAR AZ 85338 

Dear Irrigation GrandEathered Right Holder;, 

Enclosed is an OFFICIAL NOTICE of your agricultural conservation 
requirements for the second management period ( 1 9 9 0  to 2 0 0 0 ) .  It is 
important that you review and understand the enclosed requirements. 

Effective December 1989,  the Arizona Department of Water Resources 
adopted the Second Management Plan (SMP) for the PHOENIX Active 
Management Area (AMA). The plan establishes conservation 
requirements for the second management period ( 1 9 9 0  to 2000). 
Requirements include two intermediate water duties and intermediate 
maximum annual groundwater allotments and a final water duty and 
final maximum annual groundwater allotment. 

The first intermediate requirements became effective in calendar 
year 1992.  Second intermediate requirements must be achieved 
beginning with calenear year 1995.  The final requirements will 
become effective beginning with calendar year 2000 and will continue 
until the compliance date of the Third Management Plan requirements. 
YOU were previously given written notice of all of your conservation 
requirements for the second management period following adoption of 
the SMP. The purpose of this Notice is to again inform you of the 
second intermediate requirements that will become effective January 
1, 1995. 

(b 

VARIANCES 

The SMP was written in accordance with Arizona's Groundwater Code 
which mandates establishment of maximum conservation requirements 
consistent with prudent long term farm management practices. The 
Department considers these requirements to be achievable by most 
water users. 
with the second intermediate conservation requirements, you may 
request a VARIANCE. 

A VARIANCE may be granted for up to five years if there are 
"compelling economic circumstances" preventifig the timely 
compliance with the conservation requirements assigned to your 
irrigation right. Applications for a Variance must be filed within 
95 days after the date of this notice. 

Application forms and information on the VARIANCE procedure will be 
available at the PHOENIX AMA office after January 1, 1993.  

However, if you believe you will be unable to comply 

0 



% 

L 
VARIANCE applications for the final conservation requirements of 
the SMP will not be accepted at this time. 
opportunity to apply for a VARIANCE from the final conservation 
requirements after you have been given additional notice of those 
requirements at the end of 1997. 

You will be given an 

ADMINISTRATIVE REVIEWS 

You (or a previous owner) were provided an opportunity to file for 
an ADMINISTRATIVE REVIEW of all-of your conservation requirements 
for the second management period within 90 days after receipt of the 
original notice of the requirements following adoption of the SMP. 
The ADMINISTRATIVE REVIEW process was designed to correct any 
technical, factual or legal errors made in establishing the SMP 
conservation requirements. 

If you (or a previous owner) filed a request for an ADMINISTRATIVE 
REVIEW during that time, and the application included documentation 
in support for a leaching allowance, please be aware that the 
analysis is only valid for the first intermediate conservation 
requirements of the SMP. To qualify for a leaching allowance for the 
second intermediate requirements (1995 through 19991, a new water 
analysis must be submitted within 90 days after January 1, 1994. 

No new applications for ADMINISTRATIVE REVIEW will be accepted at 
this time, except as allowed under A.R.S 5 45-575.B. 
The language of A.’R.S. S 45-575.B allows for the filing of an 
application for ADMINISTRATIVE REVIEW at any time during the second 
management period if extraordinary circumstances, which were not in 
existence as of the date of the original SMP conservation notice, 
make it unreasonable to require compliance with the conservation 
requirements. 

If you have any questions regarding your conservation requirements 
or if you need an application form and information on the VARIANCE 
procedure, please contact Monika Goy at the Phoenix AMA, 542-1512. 

(I, 

Sincerely, 

Director 
Arizona Department of Water Resources 



ARIZONA DEPARTMENT OF WATER RESOURCES 
500 North Third Street, Phoenix, Arizona 85004 

i APPLICATION FOR DEVELOPMENT PLAN APPROVAL TO RETIRE AN IRRIGATION 
GRANDFATHERED RIGHT FOR A NON-IRRIGATION (TYPE 1)-USE 

Filing fee: No Charge 

CERTIFICATE No. 58- 103054.001 

CERTIFIED ACRES 153.9 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Mesquite Power, LLC a Delaware Limited Liability Company 
Last Name First Middle Initial 

Swart2 Marty C 
Last Name First Middle Initial 

101 Ash Street San Diego CA 92101 
Mailing Address City State Zip 

Active Management Area Phoenix 

Attach a copy of the proposed development plan. 

Legal description of land covered by certificate: 
NE ?4 Section 29, TS1, R6W, GSRB&M 
See attached Exhibit “A” 

Legal description of land to be retired (attach map). 
See Attached Exhibit “B” 

Total number of acres to be retired 153.9 

Describe the location of each well, which was used to irrigate the land. 
NW 1/4 NW 1/4 NE 114 Section 2 Township 1s Range 6w Reg.No. 55 620365 

1 /4 1 /4 114 Section __ Township - Range __ Reg.No. 55 - 
When was the land last irrigated? Approximately four years ago 

Has the land been held under the same ownership since it was last irrigated? -Yes -X-No 

If no, did the applicant purchase the land from the last irrigator? -Yes -X-No 

Enclose evidence to show date of purchase. (See Appendix 2 of the proposed development plan) 
Has the land been sold or taken out of production primarily because it would have been uneconomical to 
continue to withdraw for irrigation? -X-Yes -No 

If ’No” explain why the land was retired. 

The intended use of the water is. E x p a n d e d  animal industry Domestic 
Industrial X Electrical Energy Generation Mining Other 

Is the land to be retired within the exterior boundaries of a service area of a city, town or private water 
company? -Yes -X-No 

If “Yes” indicate name of city town or private water company NIA 

Signature: c -?ate: March 10.2000 u - _  I 

MaFl jX?- -=MqBsec t  Development 



EXHIBIT "A" 
-. ' I 

# " 
. *  

STATE OF ARIZONA DEPARTMENT OF WATER RESOURCES 

This is to certvy [hat pursuant to the provisions 01 
Title 4S, Chapter 2, Arizona Revised Sratures 

GUY LEO AND SUZANNE D. ACCoMiL7ZO 

ROUTE 2, BOX 337 
BUCKEYE, AZ 85326 

is granted 
IRXIGATION GRANDFATHERED RIGHTS 

in the 

PHOENIX ACTIVE MANAGEME" ARER 
f o r  
of land described as follows: 

153. g irrigation acres of land. The rights are appurrenanr lo andgroundwater may be used only on the irrigation acres 

NE4 Sec- 29 TIS R6W GSRB&M excluding non-irriqated areas as 
more f u l l y  described i n  the map attac'ned heret6 as Exhibit A 

and made a part hereof by rererence. 

The use of groundwater on the above described land shall be for  irrigation purposes in accordance with the laws of the Srare 
of Arizona and resrrictions placed on use bj rhe Director of rhe Department of Water Resourcespursuanr to Tirle 45. Chapter2. 
Arizona Revised Statutes. 

CERTIFICATE NO. . 58-103054-0001 

is granted this day of August,  1988 

ARIZONA DEPARTMENT OF WATER R B O U R C E S  

I 

Direcror 

I 
epartrnent of Water Resources must be notified f t h e  above namedperson(s) changes his address or conveys ownership of the right to anotherpersoti(s) 

or wishes to convert the right to a non-irrigation gramybthered righf associated with retired irrigated l a r d  
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A f f i d a v i t  of Mail ing IGR 'u . 
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The o r i g i n a l  of t h e  foregoing  c o v e r  l e t t e r  

dated X/s/ f /  a n d  C e r t i f i c a t e  of 

1 r r i . ga t ion  Grandfathered Right a n d  Notice o f  

I r r i g a t i o n  Water D u t y  a n d  Maximum A n n u a l  

Groundwater Allotment f o r  C e r t i f i c a t e  

N ~ .  58- 1 6 3 6 ~  f% OOO/ w a s  mai led  

d a y  O f  kp 1988* 
t h i s  &?Fd '  

C e r t i f i e d  

M a i  1 ed by 

2 / a f f i m a i l 3  
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STATE OF ARIZONA 

DEPARTMENT OF W A T E R  RESOURCES 
PHOEMX ACTIVE MANAGEMENT AREA 

< 

! .. 
x! ' 

NOTICE OF IRRIGATION WATER DUTY AND MAXIMUM ANNUAL 
GROUNDWATER ALLOTMENT ! 

Pursuant t o  A.R.S. 945-564.8, the D i r e c t o r  o f  Water Resources hereby gives not ice of 

the i r r igat ion water  duty and the max imum annual groundwater a l l o tmen t  f o r  I r r i ga t i on  
.. 

Grandfathered R i g h t  C e r t i f i c a t e  No. 58-103054.0001 The maximum annual groundwater 

a l l o tmen t  is the max imum amount qf groundwater t h a t  may  be used per year t o  i r r i ga te  the lands 

described in the above-referenced Cer t i f i ca te  of I r r i ga t i on  Grandfa*hered Right, except as prov ided 

in A.R.S. g5-467, the operat ing f l ex ib i l i t y  account provision. 

IRRIGATION WATER DUTY 4.27 ACRE-FEET PER ACRE. 

* MAXIMUM ANNUAL GROUNDWATER ALLOTMENT 637.8 ACRE-FEET PER YEAR. 

' A t tachmen t  A t o  th is not ice sets  f o r t h  the o f f i c i a l  language of the above requirements 

f o r  holders of grandfathered r i gh ts  as adopted in the f i r s t  management plan for the Phoenix A c t i v e  

Management Area. A t tachmen t  A is incorporated in t o  th is  not ice by reference. Compliance w i t h  

the  i r r igat ion wa te r  duty  and maximum annual groundwater a l lo tment  must  be  achieved beginning 

January I, 1987 and mus t  be maintained until the e f fec t i ve  date o f  any new i r r igat ion water  d u t y  

established in the second management plan for the Phoenix Ac t i ve  Management Area. 

NOTICE ISSUED BY 

Direct or 



. ATTACHMENT A 
r 

! 
r. 

4 '  

1. Conservation Requirements  for Holders of Irrigation 
Grandfathered Rights 

a. Each person who is cnt i t led t o  use groundwater pursuant t o  a cer t i f ica te  of irrigation 

grandfathered right shall compty with the  applicable irrigation w a t e r  duty no la te r  than t h e  

compliance 

d a t e  of any 

b. 

succeeding 

d a t e  and shall remain in compliance with t h a t  irrigation w a t e r  duty until  t h e  e f f e c t i v e  

applicable irrigation water  duty prescribed in t h e  second management  plan. 

During the first accounting period after the  compliance d a t e  and during e a c h  

accounting period until  the  effective d a t e .  of any applicable irrigation w a t e r  du ty  

prescribed in the second management  plan, a person who is ent i t lcd t o  use groundwater pursuant  t o  

a c e r t i f i c a t e  of irrigation grandfathered r ight  shall no t  use groundwater in excess of the  applicable 

maximum annual groundwater a l lutment  t o  irrigate the  cer t i f ied irrigation a c r e s  in t h e  fa rm,  e x c e p t  

as provided in A.R.S. 45-467. e 
2. Definitions 

, '  

a. In this a t tachment ,  uhless the context  otherwise requires: 

(1) "Certified irrigation acres" means t h e  acres  of land described on each  c e r t i f i c a t e  

of irrigation grandfathered right. 

(2) 'Compliance date"  means the d a t e  tha t  falls two years  a f t e r  the  d a t e  of the  

45- original notice (December 30, 1384) of t h e  applicable irrigation w a t e r  duty pursuant t o  A.R.S. 

564. The compliance d a t e  is Deccmber 31, 1986. 

( 3 )  "Maximum annual groundwater allotment" means the quantity of water  in acre- 

f e e t  obtained by multiplying the  water  duty acres  for  a fa rm by the irrigation w a t e r  duty f o r  t h e  
' 

f a r m  unit. 

b. The applicable definitions in A.R.S. 45-101, 4 5 4 0 2  and 45461 a r e  hereby incorporated 

@y reference into this a t tachment .  
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Exhibit I 
Facility Noise Assessment 

As stated in Arizona Corporation Commission Rules of Practice 
3-21 9: 

and Procedure RI4- 

“Describe the anticipated noise emission levels and any interference with communication 
signals which will emanate fiom the proposed facilities. ” 

The proposed facility will generate noise, however, no interference with communication 
signals is anticipated. The anticipated sound levels at the nearest residences will be 
below the USEPA outdoor guideline. The complete Environmental Noise Assessment 
for the Proposed Mesquite Generating Station is attached and describes in full the 
anticipated noise emission levels from the project, the modeling performed, and other 
pertinent information. b 
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Executive Summary 

The proposed site for the Mesquite Generating Station is located approximately 40 miles 
west of Phoenix, Arizona within an unincorporated portion of Maricopa County. The 
facility will consist of a natural gas-fired power plant comprised of two 2-on-1 combined 
cycle configurations utilizing F-class technology. During normal facility operation, noise 
emissions associated with the proposed combined cycle facility will include both 
environmental noise emissions and occupational noise exposure. Based on the available 
information, there are no county or local noise regulations that apply to the proposed 
facility. As such, the facility noise emissions have been evaluated based on meeting 
federal guidelines and regulations. 

A noise survey was conducted on March 13 and 14,2000, to characterize the existing 
acoustical environment within the vicinity of the proposed site. The existing background 
sound levels in the vicinity of the proposed site range from 24 dBA to 29 dBA, which is 
typical of very quiet rural areas. The nearest residence is located approximately 1.5 miles 
(SO00 feet) southwest of the proposed power block location. The next nearest residences 
(Popoff & Sons Ranch and Fading Fantasy Ranch) are located approximately 1.7 miles 
(9000 feet) northwest of the proposed power block location. 

Noise modeling was conducted to predict the environmental noise emissions during 
normal facility operation. The facility sound levels anticipated at the nearest residences 
will be below the USEPA outdoor guideline of 48 dBA (Leq). It should be noted, 
however, that due to the very low existing outdoor background sound levels, the facility 
would increase the existing outdoor background sound levels. Additionally, the facility 
sound levels anticipated within the indoor spaces of the nearest residences will be below 
the USEPA indoor guideline of 38 dBA (Leq). 

The sound pressure levels within the combined cycle power plant will vary throughout 
the plant. Sound pressure levels within close proximity to major noise sources may 
exceed 85 dBA. However, workers will not typically occupy these areas for prolonged 
periods of time. All areas throughout the facility that experience sound levels in excess 
of 85 dBA will be identified with warning signs prescribing hearing protection. 
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1 .O Introduction 

The proposed site for the Mesquite Generating Station is located approximately 40 miles 
west of Phoenix, Arizona within an unincorporated portion of Maricopa County. The 
facility will consist of a natural gas-fired combined cycle power plant with a nominal 
electrical output of 1,000 MW. Specifically, the facility will consist of two 2-on-1 
combined cycle configurations utilizing F-class technology (1 70 MW each). 

The expected noise emissions associated with the proposed combined cycle facility have 
been evaluated. The facility noise emissions include both environmental noise emissions 
and occupational noise exposure during normal facility operation. 

Prior to determining the potential noise emissions from the proposed combined cycle 
facility, an environmental noise survey was conducted to assess the existing acoustical 
environment surrounding the proposed site. The existing acoustical environment 
surrounding the proposed site is typical of quiet rural areas. 

The major noise sources associated with the proposed combined cycle facility are 
anticipated to include the combustion turbine generator packages, the heat recovery steam 
generators, the steam turbine generator packages, the generator step-up transformers, and 
the cooling towers. Noise modeling was conducted to predict the environmental noise 
emissions from the proposed combined cycle facility during normal operation. 

0 

Additionally, the occupational noise exposure levels from the proposed facility have been 
evaluated with respect to protecting worker’s hearing and providing a comfortable work 
environment. 
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2.0 Acoustical Terminology 

Sound energy is generated by the propagation of pressure waves. As a wave 
phenomenon, sound is characterized by amplitude (sound level) and frequency (pitch). 
Sound amplitude is measured in decibels, dB. The decibel is the logarithmic ratio of a 
sound pressure to a reference sound pressure. Typically, 0 dB corresponds to the 
threshold of human hearing. Generally, a 3 dB change is just barely perceptible, a 6 dB 
change is clearly noticeable, and a 10 dB change is a doubling (or halving) of the 
apparent loudness. The standard unit of measure for frequency is hertz, Hz (cycles per 
second). The typical human ear can hear fiequencies ranging from 20 Hz to 20,000 Hz. 

Typically, the human ear is most sensitive to sounds in the middle frequencies (1,000 to 
8,000 Hz) and is less sensitive to sounds in the low and high frequencies. As such, the A- 
weighting scale was developed to simulate the frequency response of the human ear to 
sounds at typical environmental levels. The A-weighting scale emphasizes sounds in the 
middle fiequencies and de-emphasizes sounds in the low and high frequencies. Any 
sound level to which the A-weighting scale has been applied is expressed in A-weighted 
decibels, dBA. For reference, the A-weighted sound pressure levels associated with 
common noise sources are shown in Figure 2-1. 

Noise in the environment is constantly fluctuating. Sound levels vary when, for example, 
a car drives by, a dog barks, or a plane passes overhead. Several noise metrics have been 
developed to quantify fluctuating noise levels. These metrics include the equivalent- 
continuous sound level and the exceedance sound level. 

The equivalent-continuous sound level, Le,, is the level of a hypothetical steady sound 
that has the equivalent sound energy as the actual fluctuating sound over a given time 
duration. For example, Leqp) is the equivalent-continuous sound level measured over a 
one-hour period and provides an indication of the average sound level over the one-hour 
period. 

The exceedance sound level, Lx, is the sound level exceeded “xyy percent of the sampling 
period and is referred to as a statistical sound level. The most common L, values are L90, 

L50, and Llo. Lw is the sound level exceeded 90 percent of the sampling period. L90 is 
often referred to as the residual sound level because it measures the background sound 
level without the influence of loud, transient noise sources. L50 is the sound level 
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exceeded 50 percent of the sampling period or the median sound level. Llo is the sound 
level exceeded 10 percent of the sampling period. L 10 is often referred to as the intrusive 
sound level because it measures the occasional louder noises. 

The variation between the L90, L ~ o ,  and Llo sound levels can provide an indication of the 
variability and distribution of the noise environment. If the noise environment were 
perfectly steady, all values would be identical. A large variation between the values 
would indicate a large range of sound levels within the environment. For instance, 
measurements near a roadway with frequent passing vehicles would cause a large 
variation in the statistical sound levels. 
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Figure 2-1 

Typical Sound Pressure Levels Associated with Common 
Noise Sources. 
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3.0 Local Noise Ordinance 

The proposed site for the facility is located approximately 40 miles west of Phoenix, 
Arizona in an unincorporated portion of Maricopa County. Based on the available 
information, there are no county or local noise regulations that apply to the proposed 
facility. As such, the facility noise emissions have been evaluated based on meeting 
federal guidelines and regulations. 

In the absence of a local noise ordinance, noise level limits recommended by the US. 
Environmental Protection Agency (USEPA) can be utilized to establish a design criteria 
for the proposed facility. The USEPA has identified yearly day-night average sound 
levels, Ldn, sufficient to protect public health and welfare from the effects of 
environmental noise [EPA Pub. No. 55019-77, April 1977). 

According to the USEPA, outdoor yearly sound levels that do not exceed an Ldn of 55 
dBA are sufficient to protect public health and welfare in sensitive areas such as 
residences, schools, and hospitals. The day-night sound level, Ldn, is the 24-hour average 
sound level, Leq(24h), with a 10 dB penalty applied to nighttime sound levels (1O:OO p-m. 
to 7:OO a.m.) to account for increased sensitivity to noise during nighttime hours. A 
constant 24-hour sound level, Leq(24h), of 48 dBA would be equivalent to an Ldn of 55 
dBA. Therefore, if the facility does not exceed an A-weighted sound pressure level of 48 
dBA at the nearest sensitive areas (residences, schools, hospitals, churches, etc.), the 
facility would meet the USEPA outdoor guidelines. 

Additionally, according to the USEPA, indoor yearly sound levels that do not exceed an 
Ldn of 45 dBA are sufficient to protect public health and welfare within indoor residential 
spaces. An Ldn of 45 dBA would be equivalent to an a constant 24-hour sound level, 
Leq(24h), of 38 dBA. Therefore, if the facility does not exceed an A-weighted sound 
pressure level of 38 dBA within indoor residential spaces, the facility would meet the 
USEPA indoor guidelines. 
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4.0 Existing Acoustical Environment 

The proposed site is typical of the surrounding rural area and consists of undeveloped 
desert land. The surrounding area includes fallow (or abandoned) agricultural fields and 
desert brush land. Nearby buildings and structures are abandoned. However, some rural 
residences are located within a few miles of the site. These residences include two 
ranches. The Palo Verde Nuclear Generating Station is approximately 2.5 miles north of 
the site. Local traffic is very light with 383rd Avenue and Elliot Road being the only 
paved roads in the general vicinity. All other roads are unimproved and lead to remote 
areas. 

A noise survey was conducted on March 13 and 14, 2000, to characterize the existing 
acoustical environment within the vicinity of the proposed site. Noise monitoring was 
conducted at four locations surrounding the site. These locations were selected to capture 
the acoustical environment representative of the site and the nearby residences. A 
description of each measurement location is listed below. Additionally, the locations of 
the nearby residences and noise monitoring locations are shown in Figure 4-1. 

Noise Monitorinq 

1 

2 

3 

4 

Location Description 

Along the west edge of the site just south of Elliot Road. 

Approximately 2.5 miles west of the site just south of Elliot Road. 

Approximately 0.75 miles northwest of the site along 383d Avenue. 

Approximately 2.0 miles southeast of the site near the Southern Pacific 
railroad line and along the access road to the H&H Desert Ranch. 

Long-term noise measurements were conducted at each location for a 24-hour period to 
capture typical ambient daytime and nighttime sound levels. The measurements included 
the equivalent-continuous sound level, Leq; the 90-percentile exceedance sound level, L90; 

the 50-percentile exceedance sound level, L ~ o ;  and the 10-percentile exceedance sound 
level, Llo, during each one-hour period. Additionally, short-term octave band noise 
measurements were conducted at each location in order to evaluate the spectral content of 
the existing acoustical environment. Weather conditions during the measurement period 
were favorable for sound level measurements and generally included clear skies with 
temperatures ranging from 55 to 80 OF throughout the day. 
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The 24-hour noise monitoring results are detailed in Figure 4-2. The corresponding 
measurement data is included in Appendix A. Figure 4-2 depicts the Le,, LIO, and L90 

hourly sound levels during the 24-hour period at each location. As previously discussed, 
the Leq sound level is the average sound level during the period. Also, as previously 
discussed, the L90 sound level is typically considered the residual or background sound 
level and the Llo sound level is generally considered the intrusive sound level. The 24- 
hour measurements indicate the daytime and nighttime background sound levels (L90) 

were constant and below 35 dBA. The measured sound levels were typical of very quiet 
rural areas. 

The short-term measurement results are detailed in Figures 4-3 through 4-6. The 
corresponding measurement data is included in Appendix B. The figures show the Le,, 
Llo, L50, and L90 sound levels and the octave band sound levels recorded during the short- 
term measurement period at each location. The measurement periods ranged from 5 to 
10 minutes as necessary to capture representative sound levels. The octave band sound 
pressure levels at each location did not exhibit any significant tones and are typical of 
rural ambient sound levels. The measured Leq, Llo, L50, and L ~ o  sound levels are listed in 
Table 4-1. As shown, the background sound levels (L90) ranged fiom 24.0 dBA to 36.5 
dBA. Locations 3 and 4 experienced the highest background sound levels due to a rattle 
from overhead transmission lines and noise from nearby well drilling, respectively. 

In general, the existing background sound levels in the vicinity of the proposed site range 
fiom 24 dBA to 29 dBA, which is typical of very quiet rural areas. The nearest residence 
is located approximately 1.5 miles (SO00 feet) southwest of the proposed power block 
location. The next nearest residences (Popoff & Sons Ranch and Fading Fantasy Ranch) 
are located approximately 1.7 miles (9000 feet) northwest of the proposed power block 
location. Refer to Figure 4-1 for the relative locations of the nearest residences. The 
power block is proposed to be located in the northern portion of the site. 
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Table 4-1 I 
Short-term Measurement Sound Level Measurement Results. I 

~~ 

Time I Leq,dBA I L90, dBA I L50,dBA I LIO, dBA 

Day - 11:43AM 1 29.1 I 24.0 I 26.0 I 32.5 

Evening - 6:42 PM 31.4 25.5 28.5 34.5 

Night - None 

Day - 11:25AM 1 34.3 I 29.5 I 32.5 I 38.0 

Evening - 655 PM 32.1 25.5 29.0 35.0 

Night - 150  AM 32.1 26.0 27.5 36.0 

Day - 11:15 AM I 30.3 1 28.5 I 29.5 I 31.0 

Evening - 7:lO PM 31.2 29.0 31 .O 33.5 

Night - 1:35 AM 37.9 36.5 37.5 39.0 

Day - 12:25 PM 37.4 35.5 37.0 39.0 

Evening - 6:15 PM 1 35.3 I 24.0 I 26.5 I 36.5 1 
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Figure 4-1 

Nearby Residences and Ambient Noise Monitoring Locations. 
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Figure 4-2 

Long-Term (24-hour) Ambient Noise Level Measurements. 
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Figure 4-3 

Location I 
Short-Term Ambient Noise Level Measurements. 
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Figure 4-4 

Location 2 
Short-Term Ambient Noise Level Measurements. 
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Figure 4-5 

Location 3 
Short-Term Ambient Noise Level Measurements. 
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Figure 4-6 

Location 4 
Short-Term Ambient Noise Level Measurements. 
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5.0 Environmental Noise Emissions 

The environmental noise emissions include the noise emitted by the proposed facility to 
the areas surrounding the proposed facility site. 

5.1 Noise Modeling Methodology 

The environmental noise emissions were modeled using noise prediction software. The 
model simulated the outdoor propagation of sound from each point source and accounted 
for sound wave divergence, atmospheric sound absorption, sound directivity, and sound 
attenuation due to interceding barriers. A database was developed which specified the 
location, octave band sound power levels, and sound directivity of each noise source. A 
receptor grid was specified which covered the entire area of interest. The model 
calculated the overall A-weighted sound pressure level at each receptor location based on 
the octave band sound level contribution of each noise source. Finally, a noise contour 
plot was produced based on the overall sound pressure level at each receptor location. 

5.2 Facility Noise Emissions 

The proposed facility includes two 2-on-1 combined cycle arrangements. The primary 
noise sources anticipated with this facility include the combustion turbine generator 
packages, the heat recovery steam generator packages, the steam turbine generator 
packages, and the cooling towers. Noise modeling was conducted to predict the 
environmental noise emissions during normal facility operation. Normal operation 
excludes intermittent activities such as start-up, shut down, steam release, bypass 
operation, and any other abnormal or upset operating conditions. 

The predicted facility noise emissions are detailed in Figure 5-1. As shown, the sound 
level at the nearest residence is below approximately 46 dBA. Additionally, the sound 
level at the Popoff & Sons Ranch, the Fading Fantasy Ranch, and the Hardison & 
Hardison Desert Ranches are below approximately 44 dBA. Lastly, the sound levels at 
all residences beyond these locations are below 40 dBA. Therefore, the facility sound 
levels anticipated at the nearest residences will be below the USEPA outdoor guideline of 
48 dBA (Leq). It should be noted, however, that due to the very low existing outdoor 
background sound levels, the facility would increase the existing outdoor background 
sound levels. 
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Typical residential construction in warm climates generally provides an outdoor-to- 
indoor noise reduction of approximately 12 dB with windows open and 24 dB with 
windows closed [EPA Pub. No. 550/9-74-004, March 19741. As such, the nearest 
residence would experience indoor sound levels of 34 dBA and 22 dBA with the 
windows open and closed, respectively. Therefore, the facility sound levels anticipated 
within the indoor spaces of the nearest residence will be below the USEPA indoor 
guideline of 38 dBA (Leq). 

Figure 5-1 

Predicted A-weighted sound pressure levels, Leq(24h), (re: 20e-6 Pa) at 5 
feet above the facility base elevation during normal operation of the 

proposed combined cycle facility. Sound pressure level results do not 
include the barrier effect of off-site buildings, structures, and intervening 

terrain. 
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6.0 Occupational Noise Exposure 

Occupational noise exposure includes the facility noise within the areas where facility 
personnel may be located. The occupational noise exposure levels have been evaluated 
with respect to protecting worker's hearing and providing a comfortable work 
environment. 

6.1 Noise Exposure Criteria 

The U. S. Occupational Safety and Health Administration (USOSHA) has established 
worker noise exposure limits. The OSHA worker noise exposure limits are based on a 
worker's noise exposure over a specific time period. Examples of these limits are 
outlined in Table 6-1. 

- - 
Table 6-1 

USOSHA Permissible 
__= - 

Duration Der dav in hours. 

6 
4 
3 
2 

1-112 
1 

112 
114 or less 

laity Noise Exposures 
P 

Sound Exposure Level, dBA. 
90 
92 
95 
97 
100 
102 
105 
110 
115 

When worker noise exposure exceeds the permissible exposure limit, feasible 
engineering or administrative controls must be implemented to reduce the noise exposure. 
When such controls fail to reduce the noise exposure to below the criteria levels, personal 
protective equipment must be provided and used to reduce the noise exposure to a 
permissible level. Although the permissible noise exposure over an %hour duration is 
shown as 90 dBA, OSHA has established a trigger level of 85 dBA over an 8-hour 
duration. When the trigger level is exceeded, the employer must provide the workers 
with hearing protection and establish an annual audiometric testing program. 
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6.2 Worker Noise Exposure 

Sound pressure levels within a combined cycle power plant vary throughout the plant. 
Sound pressure levels within close proximity to major noise sources can exceed 85 &A. 
However, workers do not typically occupy these areas for prolonged periods of time. All 
areas throughout the facility that experience sound levels in excess of 85 dBA will be 
identified with warning signs prescribing hearing protection. 
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Date 

Appendix A 

Mesquite Generating Station 

Leq L90 L50 L10 L33 
Time (dBA) (dBA) (dBA) (dBA) (d8A 

- 
Ambient Noise Survey -Noise Monitoring Data 
March 13 and 14 2000 

Date 

7:OO AM 
8:OO AM 
9:OO AM 

1O:OO AM 
11:WAM 
12:OO PM 
1:00 PM 
2:W PM 
3:OO PM 
4:OO PM 
5:W PM 
6:OO PM 
7:OO PM 
8:OO PM 
9:00 PM 

1O:OO PM 
11:OO PM 
12:W AM 

1:00 AM 
2:OO AM 
3:OO AM 
4:OO AM 
500 AM 
6:OO AM 

7:OO AM 
8:OO AM 
9:00 AM 

1O:OO AM 
11:OOAM 
12:OO PM 

1:00 PM 
2:OO PM 
3:OO PM 
4:OO PM 
500 PM 
6:OO PM 
7:OO PM 
8:OO PM 
9:00 PM 

1O:OO PM 
11:OO PM 
12:WAM 

1:OO AM 
2:OO AM 
3:OO AM 
4:OO AM 
500 AM 
6:OO AM 

Leq 190 L50 L10 L33 
Time (dBA) (d8A) (dBA) (dBA) (d8A) 

LOCATION 1 
I I Lea 1 L90 I L50 I L10 i L1 

Date I Time I (d8A) I (dBA) I (dBA) I (d8A) I (d8A 
3/14/00 7:25AM 45.5 37.0 38.5 42.0 60.0 

8:25AM 44.5 
9:25AM 54.0 

10:25AM 41.5 
3/13/00 11:25AM 50.0 

12:25 PM 40.0 
1:25PM 43.5 
2:25 PM 40.0 
325 PM 44.5 
425 PM 44.0 
525 PM 42.5 
625 PM 35.5 
7:25PM 38.5 
8:25PM 42.0 
925 PM 39.0 

10:25PM 36.0 
11% PM 35.0 

3/14/00 12:25AM 33.5 
1:25AM 35.5 
2:25AM 36.0 
3:25AM 41.5 
4:25AM 38.5 
5:25AM 45.0 
6:25AM 50.5 

35.5 
35.5 
33.0 
33.0 
32.5 
32.5 
32.5 
33.0 
32.5 
32.5 
32.5 
32.5 
32.5 
35.5 
34.5 
34.0 
32.5 
34.0 
35.0 
35.0 
35.0 
37.0 
37.5 

38.5 
38.5 
34.0 
33.5 
33.0 
33.0 
340 
34.5 
33.5 
33.5 
33.0 
32.5 
34.5 
37.0 
35.5 
34.5 
33.5 
35.0 
36.0 
36.5 
37 0 
39.0 
40.0 

42 5 
49 5 
38 0 
38 5 
355 
37 5 
39 5 
45 0 
42 5 
42 0 
35 5 
345 
38 0 
38 5 
37 5 
365 
345 
37 0 
37 0 
385 
39 5 
41 5 
53 0 

57.5 
70.0 
54.5 
62.5 
55.5 
58.0 
52.0 
58.5 
58.0 
57.0 
45.5 
51.5 
56.0 
46.0 
39.0 
38.0 
36.0 
39.0 
38.5 
52.0 
44.0 
60.0 
63.5 

ALL 45.2 32.5 35 5 40.5 580 
Leq(24h) 45.0 

Ldn 50.0 
Minimum 32.5 32.5 34.5 36.0 

Median 33.5 34.5 38.5 550 
Maximum 37.5 40.0 53.0 70.0 

LOCATION 3 
I 1 Leq I L90 I L50 I L10 I L1 

Date I Time 1 (d8A) I (dBA) I (d8A) I (d8A) I (dBA] 
3/14/00 7:08AM 57.5 38.5 40.5 46.0 73.5 

8:08 AM 
9:08 AM 

10:08 AM 
11 :08 AM 

3/13/00 12:08 PM 
1:08 PM 
208 PM 
3:08 PM 
4:08 PM 
5 0 8  PM 
6:08 PM 
7:08 PM 
8:08 PM 
9:08 PM 

10:08 PM 
11:08PM 

3/14/00 12:08 AM 
1 :08 AM 
2:08 AM 
3:08 AM 
4:08 AM 
508 AM 
608 AM 

51.5 38.0 41.5 44.0 
57.0 37.0 39.5 48.5 
54.5 35.5 37.0 44.0 
55.0 35.0 36.0 40.0 
56.5 35.0 36.0 42.0 
52.0 35.0 35.5 40.5 
53.5 35.0 36.0 41.5 
58.0 35.0 36.0 46.5 
57.0 35.5 38.0 48.5 
56.0 35.0 36.5 44.0 
51.5 35.0 36.0 38.5 
46.0 35.0 35.5 38.0 
51.0 35.5 36.5 40.5 
52.5 38.5 40.5 43.0 
39.5 39.0 40.5 42.0 
37.5 37.5 38.5 41.5 
36.0 36.0 37.0 38.0 
47.5 36.5 38.0 39.5 
41.5 38.5 39.0 40.5 
38.5 38.5 39.0 40.5 
46.5 38.5 40.0 42.5 
49.5 39.5 41.0 42.5 
61.0 40.5 43.0 58.5 

60 0 
73 0 
71 0 
70 0 
72 0 
665 
68 0 
74 5 
73 0 
71 5 
60 0 
545 
62 5 
61 0 
42 5 
42 5 
39 5 
55 5 
48 0 
45 0 
540 
57 0 
76 5 

ALL 543 355 385 430 685 
Leq(24h) 54 1 

Ldn 591 
Minimum 3 5 0  355 380 395 

Median 363 380 420 61 8 

7:53AM 47.5 36.0 37.0 
8:53AM 48.0 36.5 38.5 
9:53AM 46.5 35.5 38.0 

10:53AM 43.0 34.0 34.5 
3/13/00 11:53AM 40.5 34.0 34.5 

12:53PM 40.5 34.0 34.5 
1:53PM 39.5 34.0 34.5 
253 PM 41.0 33.5 35.5 
353 PM 39.5 33.5 35.0 
4:53PM 44.0 34.0 36.0 
553 PM 37.0 34.0 35.5 
6:53PM 40.0 35.5 38.5 
7:53PM 41.5 37.5 41.5 
8:53PM 42.0 37.5 41.0 
9:53PM 41.5 36.0 41.0 

10:53PM 39.0 34.5 35.0 
3/14/00 11:53PM 35.0 34.5 34.5 

12:53AM 34.5 34.5 34.5 
1:53AM 40.0 34.5 35.0 
2:53AM 36.5 35.5 36.5 
3:53AM 38.5 36.0 37.5 
4:53AM 38.0 35.5 36.0 
553AM 43.0 36.0 38.5 

53.0 
43.5 
41.5 
37.5 
37.5 
37.5 
39.5 
42.5 
42.0 
44.0 
38.5 
42.5 
43.0 
43.5 
44.5 
37.5 
36.0 
35.0 
38.0 
38.0 
38.5 
37.5 
43.0 

39.5 
39.5 
39.0 
35.0 
35.0 
35.0 
35.0 
37.5 
36.5 
37.5 
36.0 
40.5 
42.0 
42.0 
43.0 
35.5 
35.0 
34.5 
36.0 
37.0 
38.0 
36.0 
39.0 

ALL 42.6 34.5 36.5 42.5 38.0 
Leq(24h) 42.4 

8 29 AM 
9 29 AM 

1029AM 
11 29AM 

3/13/00 12 29 PM 
1 29 PM 
2 29 PM 
3 29 PM 
4 29 PM 
529 PM 
6 29 PM 
7 29 PM 
8 29 PM 
9 29 PM 

10 29 PM 
11 29 PM 

i/14/00 1229AM 
129AM 
229AM 
3 29 AM 
4 29 AM 
5 29 AM 
6 29 AM 

46.0 38.0 41.5 44.0 42.0 
51.0 38.0 42.0 46.0 42.5 
46.0 35.5 38.0 41.5 39.0 
52.5 36.0 38.0 42.0 39.0 
52.5 36.0 40.0 43.0 41.0 
52.5 36.0 38.5 42.5 39.5 
50.0 36.0 40.0 46.5 41.5 
53.5 37.5 40.5 46.0 42.0 
48.0 34.5 36.5 42.5 38.0 
53.0 34.0 34.5 41.0 35.5 
37.5 34.0 34.5 38.5 34.5 
35.0 34.5 34.5 36.0 35.0 
42.5 35.0 35.5 36.0 35.5 
36.0 35.0 35.5 36.5 35.5 
35.5 35.0 35.5 36.5 35.5 
38.0 35.5 37.0 41.0 38.0 
36.0 35.5 36.0 36.0 36.0 
36.0 35.0 35.5 36.5 36.0 
35.5 35.5 35.5 35.5 35.5 
36.0 35.5 35.5 36.0 36.0 
36.0 35.5 36.0 36.0 36.0 
36.0 36.0 36.0 36.5 36.5 
53.5 36.0 37.0 45.5 38.0 

ALL 48.9 35.0 36.0 42.0 37.5 
Leq(24h) 48.6 

Ldn 523 
Minimum 340 345 355 345 

Median 355 360 41 0 365 
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Exhibit J 
Special Factors 

As stated in Arizona Corporation Commission Rules of Practice and Procedure RI4- 
3-21 9: 

“Describe any special factors not previously covered herein, which applicant believes to 
be relevant to an informed decision on its application. 1)  

The following Special Factors exhibits are provided: 

J-1 Traffic Study 
5-2 Cultural Resources Survey 
5-3 Public Involvement Program 

Mesquite Power, LLC has caused to be prepared a comprehensive traffic study and 
cultural resources survey. Both, the study and the survey, indicate insignificant impacts 
on local traffic and local cultural resources, respectively. Attachment 5-3 outlines the 
extensive public involvement activities undertaken by Mesquite Power, LLC. 
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INTRODUCTION AND SUMMARY 

The purpose of this study is to review the existing conditions and evaluate the impact of 
traffic generated by the construction and operation of the proposed power plant, Mesquite 
Generating Station, on the adjacent roadway system. Existing traffic counts and new 
trips associated with the plant are included in this report. An evaluation of the sight 
distance requirements at the proposed site entrance was also performed. The traffic study 
was based on the morning and evening, commuter peak hour periods for a typical 
weekday and continuous 24-hour traffic volumes. The analysis included the following 
situations: Existing Traffic Condition, Peak Construction Traffic Condition (projected 
background traffic plus construction traffic, year 2002), and Normal Plant Operational 
Traffic Condition (projected background traffic plus operational traffic, year 2003). It is 
anticipated that there could be a maximum of 250 to 300 construction workers at the site 
during the peak construction period. The permanent work force at the plant once it goes 
on-line is expected to be 30 people. 

The proposed Mesquite Generating Station will be located on the south side of Elliot 
Road approximately 1 mile east of the Wintersburg Road (383rd Avenue) and Elliot 
Road intersection in western Maricopa County, Arizona. The town of Wintersburg is 
located about 3 miles north of the plant, at the Wintersburg Road and Salome Highway 
intersection. The Palo Verde Nuclear Generating Station (PVNGS) is located just north 
of the proposed plant. A location map is provided on Figure 1. 

The Mesquite Generating Station will have a capacity of 1000 MW and will be fueled by 
natural gas, transported to the site by pipeline. The plant property encompasses 400 acres 
and located just to the east of the plant will be a 500KV Substation. 

The report analyzed the intersections of Elliot Road and the proposed plant entrance, 
Wintersburg Road and the PVNGS Main Entrance, Wintersburg Road and Salome 
Highway, 339th Avenue and Salome Highway, and the Wintersburg Road and 1-10 
ramps. A two-lane highway analysis was also performed for Elliot Road and 
Wintersburg Road. 

The results for the existing traffic conditions were very good at all five intersections, with 
Level of Service A or B. Level of Service (LOS) is a measure of the delay, or 
congestion, one experiences while traveling to and from the facility. The existing two- 
lane highway analyses illustrated that the roads are handling the peak traffic adequately, 
with a LOS A on Elliot Road and LOS C on Wintersburg Road (between the PVNGS 
main entrance and Salome Highway). The peak construction traffic conditions yielded 
results similar to the existing condition at the five intersections and produced a LOS B 
and LOS D on Elliot Road and Wintersburg Road, respectively. Large platoons of 
vehicles are representative of LOS D, but it is still considered acceptable during peak 
hour conditions. The operational traffic conditions produced the same LOS as the 
existing conditions at all of the five intersections and along Elliot Road and Wintersburg 
Road. 
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Therefore, the addition of the Mesquite Generating Station site traffic will add no 
significant delay, and will not adversely affect the surrounding area with regard to traffic 
flow. Only a short-term impact during the peak construction period, approximately 4 to 6 
month period, will be experienced on Wintersburg Road. There are also two other power 
plants going through the permitting process that would be located in the area, south of 
Elliot Road. One is Duke Energy, located just west of Wintersburg Road, and the other is 
Pinnacle West, located just southeast of the Mesquite Power property. If one or both of 
the other power plants are approved, there most likely would be construction activities 
occurring simultaneously at the three plants. Therefore, coordination would be required 
amongst the plant contractors, and a mitigation measure should be imposed which would 
alternate or stagger construction work shifts at the plants. Staggering the work shifts at 
half-hour increments would drastically reduce the delay and congestion on the 
surrounding roadways. 

PROPOSED DEVELOPMENT 

The proposed Mesquite Generating Station is located near the town of Wintersburg, 
Arizona, just south of the existing PVNGS. Specifically, it is located on the south side of 
Elliot Road, approximately one mile east of Wintersburg Road (383rd Avenue). The 
plant is situated on 400 acres of land. A site plan of the proposed plant is shown in 
Figure 2. The plant capacity is 1000 MW and will be fueled by natural gas. A 500KV 
substation, to be constructed by others, will be located just east of the plant. 

The existing land use of the property acquired by Mesquite Power is zoned rural and a 
special use permit will be required for the power plant. 

Construction is expected to begin in May of 2001, with an anticipated total construction 
duration of 18 months. Once commercial operation begins, a total of 30 people will be 
employed at the plant. There will be three, eight hour shifts per day, seven days a week. 

There is only one planned entrance for the Mesquite Generating Station. The entrance 
road is located approximately 0.6 miles east of Wintersburg Road. It will tie into Elliot 
Road at a 90-degree angle and form a “T” intersection. The site entrance will be a paved 
roadway 24 feet in width and have a 60 feet paved turning radii at its junction with Elliot 
Road. 

STUDY AREA CONDITIONS 

Regional access to the site is good via 1-10, Salome Highway, Wintersburg Road and 
Elliot Road. The existing nuclear power plant, located along Wintersburg Road, 
generates 95% of the existing traffic on these roadways in the peak morning and evening 
hours. Currently, there are no plans for roadway improvements in the area. Therefore, 
the existing roads will be used to access the site. Plant operators and the temporary 
construction work force will be arriving to the site from throughout the County. It is 
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assumed that the existing distribution pattern, which is established mainly by the PVNGS 
traffic, will remain the same for this proposed site generated traffic. The main access 
route to the site will be 1-10, then south on Wintersburg Road, and then east on Elliot 
Road for approximately 0.6 miles to the Mesquite Generating Station entrance. There is 
only one entrance for the proposed plant and on-site there is a loop road system. 

The study area for this report includes the intersections of Elliot Road and the proposed 
plant entrance, Wintersburg Road and the PVNGS Main Entrance, Wintersburg Road and 
Salome Highway, 339th Avenue and Salome Highway, and the Wintersburg Road and I- 
10 ramps. The road segments of Elliot Road, between the proposed plant entrance road 
and Wintersburg Road, and Wintersburg Road between the PVNGS Main Entrance and 
Salome Highway, were also evaluated for possible impacts. 

The existing land use within a five mile radius of the proposed site is predominately 
zoned rural. The PVNGS has a special use permit and there is an area zoned industrial in 
the southeast corner of the Wintersburg Road and Salome Highway intersection. There 
are two zoned areas of residential land use, totaling 120 acres, which are located along 
355th Avenue at Dobbins Road and Baseline Road. The other zoned land use in this area 
is a one square mile section of commercial land use which is centered on the Wintersburg 
Road and Salome Highway intersection. There is currently a general store/gas station 
and an old tavern in the southwest comer of Wintersburg Road and Salome Highway. 

ANALYSIS OF EXISTING CONDITIONS 

The roadway characteristics and traffic control devices within the study area will be 
discussed in the order that they are outlined in the subsequent analyses. The roadway 
characteristics of the following roads are similar: Elliot Road, Wintersburg Road, Salome 
Highway, and 339th Avenue. All of these roads are two-lane facilities with 12 feet lanes, 
2-3 feet paved shoulders and an additional 12-13 feet of graded dirt shoulders. The 
posted speed is 55 mph and they are on level to slightly rolling terrain. The pavement on 
Elliot road is in fair to good condition with several cracks needing sealing. The pavement 
on Wintersburg is in good condition, as is the pavement on Salome Highway and 339th 
Avenue. 1-10 is a four-lane divided highway and has a posted speed limit of 75 mph. 

The proposed intersection of the Mesquite Generating Station entrance road and Elliot 
Road will be a “T” intersection. The plant entrance will be a paved two-lane road that 
will tie into Elliot Road at a 90-degree angle with a 60 feet paved turning radii and will 
be stop sign controlled. 

Wintersburg Road and the PVNGS Main Entrance is also a “T” intersection, with a 
separate free right-turn lane for traffic exiting the plant. The PVNGS entrance road is a 
two-lane road with 12 feet lanes and 1 foot paved shoulders and is stop sign controlled. 
The free right-turn is separated from the two-lane entrance by a dirt island and it is 
controlled with a yield sign. 
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Wintersburg Road and Salome Highway is a semi-actuated signalized intersection. 
Wintersburg has the default green with loop sensors located on Salome Highway. The 
Wintersburg Road northbound approach has a 100 foot exclusive left-turn lane, one 
through lane and a free right-turn lane (yield sign). Wintersburg Road southbound 
approach has one through lane and a 60 foot right-turn lane. The Salome Highway 
westbound approach has a 150 foot left-turn lane and one through lane. The eastbound 
approach on Salome Highway has a 100 foot left-turn lane, one through lane and a 80 
foot right-turn lane. The exclusive turn lanes on Salome Highway are all 11 feet in 
width. All other lane widths at the intersection are 12 feet. 

The 339th and Salome Highway is a “T” intersection with stop sign control on 339th 
Avenue. There is actually a small dirt road to the south which creates a 4th leg, but only 
one vehicle was witnessed using this during the morning and evening peak hour turning 
movement counts. There are no exclusive turn lanes at this intersection. 339th Avenue 
and Salome Highway at this intersection are the typical two-lane road sections of 12 feet 
lanes, 2-3 feet paved shoulders and 12-13 graded dirt shoulders. 

Wintersburg Road and the 1-10 westbound exit and eastbound entrance ramp 
intersections were evaluated during the morning and afternoon peak hours, respectively. 
The westbound exit ramp intersection is on the north side of the Wintersburg Road bridge 
over 1-10 and is a fully actuated signalized intersection. Again, due to the large volumes 
of traffic accessing the existing PVNGS, the exit ramp has the default green during the 
morning peak hours. Wintersburg Road is a two-lane road with 12 feet lanes and 2-3 
feet paved shoulders. The 1-10 westbound exit ramp is approximately 0.5 miles in length 
and there is a 300 foot long left-turn lane at the intersection. The exclusive left-turn lane 
is 12 feet wide. The standard ramp width is approximately 15 feet and it has 6 feet wide 
outside and 2 feet wide inside paved shoulders. The grades on the ramps are fairly flat 
and there is an approximate 3.5% downgrade on the northbound Wintersburg Road 
approach. 

On the south side of the Wintersburg Road bridge over 1-10 is the eastbound exit/entrance 
intersection. The exit ramp is stop sign controlled. There are no exclusive turn lanes at 
this intersection. Wintersburg Road is a two-lane road with 12 feet lanes and 2-3 feet 
paved shoulders. The 1-10 ramps are approximate 0.5 miles in length and they are striped 
as a 15 feet wide lane and 6 feet wide outside and 2-3 feet wide inside paved shoulders. 
Again, the grades on these ramps are fairly flat and there is an approximate 3.5% 
downgrade on the southbound Wintersburg Road approach (due to the bridge over 1-10). 

The remaining portion of this section will discuss the existing traffic volumes and the 
existing level of service analyses. Field traffic data was collect by Traffic Research & 
Analysis, Inc. (TRA) of Phoenix, Arizona, and Black & Veatch. Manual traffic counts 
were conducted at the study area intersections from 6:OO a.m. to 9:00 a.m. and from 3:30 
p.m. to 6:OO p.m. on Tuesday, February 29 and Wednesday, March 1,2000. The counts 
included through movements and turning volumes. Field observations indicated that the 
peak traffic conditions occurred during the hours of 6:OO to 7:OO a.m. and 5:OO to 6:OO 
p.m. at all of the intersections. This correlates well with the work shifts of the major 
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traffic generator in the area, PVNGS. They work a 4 day/lO hours a day schedule and 
their normal (majority of personnel) shift is 7:OO a.m. to 5:30 p.m., Tuesday through 
Friday. Continuous, 24-hour machine counts were also collected along Elliot Road, 
Wintersburg Road south of 1-10 interchange and the 1-10 westbound exit ramp at 
Wintersburg Road. A summary of the field traffic counts are included in the appendix. 

Existing conditions, as well as construction traffic and operational traffic conditions, 
were analyzed using study procedures outlined in the Highway Capacity Manual, by the 
Transportation Research Board and published in 1994. This manual, which is used 
universally by highway and traffic engineers to measure roadway capacity, establishes six 
levels of service (LOS), ranging from “Most Desirable” (LOS A) to “Fully Loaded” 
(LOS F). Tabular results of the capacity analyses used to derive the LOS for the 
intersections and roadway segments were prepared using the Highway Capacity Software 
(HCS), University of Florida 1997, and are included in the appendix. 

Levels of traffic service are measures of traffic flow, which consider such factors as 
speed and delay time, traffic interruptions, safety, driving comfort, and convenience. 
LOS C, which is normally used for highway design, represents a roadway with volumes 
ranging from 70% to 80% of its capacity. However, LOS D is considered acceptable for 
peak period conditions. 

Location 1 - Elliot Road at the ProDosed Plant Entrance 

Since the proposed power plant entrance does not exist during the current year (2000) 
analysis, a section of Elliot Road to the west of the proposed entrance was analyzed as a 
two-lane highway section. This will provide us with an estimate of the current levels of 
traffic flow and congestion. The HCS Two-Lane Highways program utilizes information 
such as volumes, grade, no-passing zones, directional distribution, and lane width to 
determine the degree of ease with which traffic flows. 

During the A.M. Peak Hour, a total of 23 vehicles traveled on this section of Elliot Road, 
with 3 moving eastbound and 20 driving westbound. The resulting Level of Service 
determined by HCS was Level A, which indicates free-flowing (optimal) conditions. 

During the P.M. Peak Hour, 20 vehicles were counted at this location, 3 traveling 
westbound and 17 traveling eastbound. Again, the HCS Level of Service was found to be 
Level A. Specific delay times are not provided by the Two-Lane Highways program, but 
it may be assumed that the delay in both directions is minimal based on the excellent 
Levels of Service. 

Location 2 - Wintersburg Road and PVNGS Main Entrance 

Northwest of the proposed power plant site is the intersection of Wintersburg Road and 
the PVNGS entrance. This is a three-leg, unsignalized intersection. The speed limit on 
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Wintersburg Road is currently 55 mph and continues north to an intersection with Salome 
Highway, and further north to an interchange at 1-10. 

YEAR2000 
A.M. 
P.M. 

This intersection was analyzed using the HCS Unsignalized Intersections program during 
both the A.M. and P.M. Peak Hours. For the current year (2000), the following Peak 
Hour volumes were used: (Note: abbreviations in the following tables are represented by 
- NB, SB, WB and EB represent northbound, southbound, westbound and eastbound, 
respectively; LT, TH and RT represent left turns, through movements, and right turns, 
respectively.) 

WINTERSBURG RD. PVNGS ENTR 
NBTH NBRT SBLT SB TH W B L T  W B R T  

5 38 571 4 0 23 
2 0 36 4 7 489 

WB RT 
SB LT 

The westbound leg of the intersection includes a channelized right-turn lane with a 
“Yield” sign. This, in theory, separates the right-turn vehicles from the intersection, and 
these vehicles are not required to be included in the intersection analysis. To simulate a 
worst-case scenario, 100% of these right turns have been included in the analysis. 

2.7 A 
3.7 A 

The following results were obtained using the A.M. Peak Hour data: 

YEAR 2000 
WB LT AND RT 

SB LT 

I YEAR 2000 I DELAY (sec / vehicle) I LEVEL OF SERVICE 

DELAY (sec / vehicle) LEVEL OF SERVICE 
4.5 A 
2.2 A 

OVERALL 4.0 

Since the northbound and southbound through movements have no stop control, there is 
effectively no delay to these movements, except through movements which share a lane 
with turning movements and they will experience some delay. For this reason, HCS does 
not show a delay or Level of Service for these movements, and it may be assumed that no 
delay exists. There is no delay shown for the eastbound left due to the fact that no cars 
were seen during the A.M. Peak Hour count, thus no volume was entered. Highway 
Capacity Software does not provide an overall Level of Service with the Unsignalized 
Intersections program. 

The following results were obtained using the P.M. Peak Hour data: 
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The HCS Unsignalized Intersections program provides an overall Level of Service for the 
westbound movement rather than for each turning movement independently. It is 
apparent from this output that delays in all directions are minimal during the P.M. Peak 
Hour as well. 

YEAR 2000 

A.M. 
P.M. 

Since Wintersburg Road will be handling nearly all of the construction and operational 
traffic in the future, a section of this road between the PVNGS entrance and Salome 
Highway was analyzed using the HCS Two-Lane Highways program. The current year 
volumes were determined from average volumes going north from Palo Verde and 
traveling south from Salome Highway. 

EB WB NB SB 
LT TH RT LT TH RT LT TH RT LT TH RT 
1 10 28 119 4 9 1 27 9 1 519 1 
1 12 5 8 14 2 23 434 115 10 22 7 

During the A.M. Peak Hour, 620 southbound vehicles and 33 northbound vehicles travel 
this section of road on a typical day. This resulted in a Level of Service of C. While this 
is lower than results of other analyses performed thus far, this is still an acceptable level 
of service for peak hour traffic. The majority of traffic during the A.M. Peak Hour is 
traveling southbound past Salome Highway toward Palo Verde, but since this is a two- 
lane road, these southbound vehicles must slow down when they are behind a vehicle that 
is turning left. This would increase the delay somewhat to the southbound vehicles. 

The situation is nearly reversed during the P.M. Peak Hour, with 532 vehicles traveling 
northbound and 38 traveling southbound. Again, the HCS Level of Service for these 
conditions was Level C. The northbound vehicles may be experiencing some delay as 
they approach the traffic signal at Salome Highway, since they may get backed up 
slightly when the light is red. 

Location 3 - Wintersburn Road at Salome HiPhwav 

The intersection of Wintersburg Road and Salome Highway is a four-leg, signalized 
intersection, with the majority of traffic traveling on Wintersburg Road. Traffic volumes 
are fairly light on Salome Highway. 

The following Peak Hour volumes were used in conjunction with the HCS Signalized 
Intersections program: 

[[I SALOME HWY WINTERSBURG RD 
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Results of the A.M. and P.M. Peak Hour analyses were as follows: 

EB LT 
EB TH 
EB RT 
WB LT 

11 YEAR 2000 I A.M. DELAY I A.M. LEVEL OF I P.M. DELAY I P.M. LEVEL OF 1 
(sec / vehicle) SERVICE (sec / vehicle) SERVICE 

12.0 B 12.0 B 
12.1 B 12.1 B 
12.1 B 12.0 B 
13.3 B 12.1 B 

W B T H & R T  12.1 
NB LT 2.9 

N B T H & R T  2.9 

B 12.1 B 
A 2.9 A 
A 4.4 A 

SB LT & TH 
SB RT 

OVERALL 

As shown in the above table, there is not much difference in the A.M. and P.M. Peak 
Hour results. The overall delays are less than two seconds apart, and no individual 
movement experiences a delay of more than 13.3 seconds. Some of the movements are 
combined by HCS (such as the westbound through and right turn) because they share 
traffic lanes, and the delay applies to the entire lane rather than to each individual 
directional movement. 

4.5 A 3 .O A 
2.9 A 2.9 A 

6.3 B 4.8 A 

Location 4 - 33gth Avenue and Salome Highwav 

YEAR2000 
A.M. 
P.M. 

The intersection of 33gth Avenue and Salome Highway is an unsignalized, four-leg 
intersection. Stop signs for the southbound traffic on 33gth Avenue and the adjacent 
northbound dirt road provide access control. Salome Highway has a speed limit of 55 
mph in this area, and the terrain is relatively flat. 

SALOME HWY 339th AVE 
EBLT EBTH WBTH WBRT NBLT SBLT S B R T  

5 24 125 4 1 7 23 
16 144 30 16 0 6 6 

The following A.M. and P.M. Peak Hour volumes were used in the HCS analysis: 
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The HCS Unsignalized Intersections program was used in this analysis, and produced the 
following results for the A.M. Peak Hour: 

YEAR 2000 
SB LT & RT 

DELAY (sec / vehicle) LEVEL OF SERVICE 
3.7 A 

# 

EB LT 2.2 
NB LT 4.4 

I I II I I II 

A 
A 

OVERALL 

As seen in the analysis of the intersection of Wintersburg Road and the PVNGS entrance, 
movements which do not have conflicting movements - such as the through movements 
on both Wintersburg Road and Salome Highway in this case, are considered to have no 
delay and are not listed in the HCS output. When these movements are taken into 
account, their effective delay of zero brings the average delay time down considerably. 
This explains why the overall delay is less than the individual movement delay times 
shown in the above table. 

0.6 

The HCS Unsignalized Intersections program was used in this analysis, and produced the 
following results for the P.M. Peak Hour: 

YEAR 2000 
SB LT & RT 3.7 

EB LT 2.2 

DELAY (sec / vehicle) LEVEL OF SERVICE 
A 
A 

OVERALL 

In both cases, the Peak Hour volumes are very low, resulting in minor delays. Again, 
movements that run unopposed are not assigned delays, as it is presumed that their 
movement delay is zero, resulting in a low average delay of 0.4 seconds per vehicle. 

Location 5 - Wintersburg: Road at 1-10 ramm 

Wintersburg Road at 1-10 is the only interchange in this analysis, and is a standard 
diamond interchange. There are two intersections at the interchange ramps, the northern 
of which is signalized. The southern intersection is controlled by a stop sign. 

The northern, signalized intersection was reviewed during the A.M. Peak Hour, as this is 
the time when most drivers are exiting westbound 1-10 and turning left onto southbound 
Wintersburg Road. During the P.M. Peak Hour, the southern, unsignalized intersection 
was analyzed due to increased traffic volumes running from northbound Wintersburg 
Road to eastbound 1-10. 
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The following volumes were used for the A.M. Peak Hour: 

WINTERSBURG RD 
YEAR2000 NBLT NBTH SB TH SB RT 

VOL 1 6 32 1 

1-10 WB EXIT 
W L T  WBRT 

464 11 

This intersection was analyzed using the HCS Signalized Intersections program. The 
following results were obtained: 

YEAR 2000 
WB LT 
WB RT 
NB LT 
SB TH 

DELAY (sec / vehicle) LEVEL OF SERVICE 
8.4 B 
5.4 B 
8.2 B 
8.3 B 

OVERALL 

The overall delay is slightly higher than the projected delay at other intersections in this 
analysis, but a level B is still indicative of smooth traffic flow and is considered very 
good for rush-hour conditions. 

8.3 B 

The following volumes were utilized during the P.M. Peak Hour analysis: 

I EBRT 3 I YEAR2000 NBTH NBRT SB LT SB TH EB LT 
VOL 26 377 12 34 0 

YEAR 2000 
EB RT 

Using the HCS Unsignalized Intersections program, the following results were obtained 
using these volumes: 

DELAY (sec / vehicle) LEVEL OF SERVICE 
2.7 A 

SB LT 

OVERALL 

3.4 A 

0.1 

The two turning movements experience minimal delays. No delay is given for the 
eastbound left, as there was no volume during the P.M. Peak Hour count. The overall 
delay is low due to averaging in zero delay for the unopposed movements. 
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PROJECTED TRAFFIC 

This report analyzes two conditions of site generated traffic, peak construction traffic and 
normal operations traffic. Typically, studies are just performed for the development after 
construction is completed and depict the work force who will be employed at the site on a 
permanent basis. But, due to the size of these plants and the number of construction 
workers it takes to a build a power facility, an analysis for the period of peak construction 
is usually warranted. 

Construction is expected to begin in May of 2001 and continue for 18 months. On 
projects of similar size and scope, a few months around the twelfth month of construction 
produce the peak number of construction workers at the site. Therefore, the background 
traffic (non-site) was projected to the year of 2002 and then the peak construction work 
force was added to it and analyzed for potential impacts during construction. Again, 
based on similar projects it is anticipated that the number of construction workers will be 
approximately 250 to 300. For the analysis of the peak construction condition, a total of 
300 construction workers was used. To provide the most conservative estimate of 
impacts, it is assumed that all of the workers will arrive and depart the project site at the 
same time as the peak hour of the adjacent roadways, 6:OO to 7:OO a.m. and 5:OO to 6:OO 
p.m., respectively. Also, it was assumed that carpooling would not occur and one 
vehicular trip was assigned to each worker for both the morning and evening peak hours. 
Therefore, 300 vehicles will enter the site in the morning peak hour and 300 vehicles will 
exit the site in the evening peak hour. 

The second condition to be analyzed is the potential impact due to the daily work force at 
the power plant once it goes on-line. The Mesquite Generating Station will be 
continually operated over three 8-hour shifts during the workweek, as well as the 
weekend. There will be a total of 30 employees at the plant, based on trends of current 
plants of similar capacity. To account for shift changes, it was assumed that there will be 
10 vehicles entering and exiting the site during both the morning and evening peak hours. 
Construction is expected to be completed in the fall of 2002. Thus, the first full year of 
commercial operations is anticipated to be in the year 2003. Therefore, the background 
traffic (non-site) was projected to the year of 2003 and then the operations work force 
was added to it and analyzed for potential impacts during operations. 

Regional access to the site is good via 1-10, Salome Highway, Wintersburg Road and 
Elliot Road. The existing nuclear power plant along Wintersburg Road generates 95% of 
the existing traffic on these roadways in the peak morning and evening hours. Plant 
operators and the temporary construction work force will be arriving to the site from 
throughout the County. It is assumed that the existing distribution pattern, driven mainly 
by the PVNGS, will remain the same for this proposed site generated traffic. Figure 3 
illustrates the anticipated distribution of traffic accessing the site during the morning peak 
hour. For the distribution of traffic leaving the plant site, just reverse the directions 
shown in Figure 3. The main access route to the site will be 1-10, then south on 
Wintersburg Road, and then east on Elliot Road for approximately 0.6 miles to the 
Mesquite Generating Station entrance. 
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Background traffic (no-site traffic) was projected to the years of 2002 and 2003, for the 
analysis of the peak construction condition and normal operations condition, respectively. 
The Staffing Department at the PVNGS stated that there is no planned increase in the 
number of workers at the plant for the next five years. The Maricopa Association of 
Governments latest population projections in the surrounding area, Regional Analysis 
Zone 346, yield an eight percent increase from 2,560 in the year 2000 to 3,825 in the year 
2005. Since the nuclear power plant generates 95% of the traffic in the peak hours, 
conservatively we used a one percent annual growth rate to project background traffic for 
this analysis (this more than accounts for the projected population increase in the area). 

The following section describes the traffic volumes (non-site and site generated) used in 
the analyses. The appendix also includes a summary of existing traffic volumes and 
tabular results of the HCS analysis for each of the conditions evaluated in this study. 

TRAFFIC AND IMPROVEMENT ANALYSIS 

Since this report analyzes two conditions of site generated traffic, the following analyses 
will be divided into two sections, peak construction traffic and normal operations traffic. 
As discussed previously, the main access route to the Mesquite Generating Station will be 
via 1-10 from the east, then south on Wintersburg Road and then east on Elliot Road for 
approximately 0.6 miles to the plant entrance. Reference Figure 3 for the distribution of 
traffic to and from the site. 

Peak Construction Traffic Condition (Year 2002) 

By the year 2002, construction will be well underway at the Mesquite Generating Station. 
It has been estimated that 300 vehicles per day will enter and exit the site during the peak 
construction period. The peak period will last approximately four to six months. These 
additional vehicles, along with an anticipated one percent per year growth rate for 
background traffic, have been incorporated into the existing volumes to approximate 
traffic during the peak construction phase in the year 2002. 

Location 1 - Elliot Road at the ProDosed Plant Entrance 

The proposed entrance will have one lane in and one lane out of the facility. It is 
assumed that all 300 construction-related vehicles will arrive during the A.M. Peak Hour 
and depart during the P.M. Peak Hour of the adjacent roadway network. These vehicles 
have been distributed among the various routes leading to and from the facility in a 
manner coinciding with current traffic patterns. It is expected that 95% of traffic 
traveling to the facility will use Wintersburg Road, while the remaining 5% will come 
from the east on Elliot Road. 
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The following volumes were used with the Highway Capacity Software Unsignalized 
Intersections program to analyze the effect of construction traffic on the existing 
conditions: 

YEAR2002 EBTH EBRT WBLT WBTH NB LT 
II I ELLIOT RD I MESQUITEENTR 11 

NBRT 0 1 A.M. 4 285 15 21 0 I t n  P.M. 21 2 2 4 285 15 

YEAR 2002 

N B L T & R T  
WB LT 

OVERALL 

The results from the HCS Unsignalized Intersection analysis were as follows: 

A.M. DELAY A.M. LEVEL OF P.M. DELAY P.M. LEVEL OF 
(sec / vehicle) SERVICE (sec / vehicle) SERVICE 

-- 5.3 B 
2.9 A 2.2 A 

0.1 4.8 

During both the A.M. and P.M. Peak Hours, the delay per vehicle is still very low. This 
is due primarily to the fact that the bulk of traffic in the morning is making an unopposed 
right turn, and in the afternoon there is little opposing traffic to slow down these cars as 
they make a left turn out of the facility. There is no delay shown for the northbound 
movements during the A.M. Peak Hour due to the fact that no cars are anticipated to be 
making these movements. 

This entrance should function with no difficulty during construction. To evaluate the 
effect of the additional traffic on Elliot Road west of the facility, the HCS Two-Lane 
Highways program was again run using the year 2002 volumes. Analysis was completed 
using an anticipated 21 westbound vehicles and 289 eastbound vehicles during the A.M. 
Peak Hour, for a total of 310. The P.M. Peak Hour will have approximately 289 
westbound and 23 eastbound vehicles, totaling 312. 

In both cases, HCS produced a Level of Service of B, which indicates good driving 
conditions with very little delay. 

Location 2 - Wintersburp Road and PVNGS Main Entrance 

The majority of the anticipated construction traffic will travel south from 1-10 and 
Salome Highway past the PVNGS main entrance to get to Elliot Road. An additional 285 
vehicles are expected to travel south on Wintersburg Road to get to the new facility. This 
site generated, in additional to the standard growth rate for background traffic, results in 
the following A.M. and P.M. Peak Hour volumes: 
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YEAR2002 
A.M. 
P.M. 

The results from the HCS Unsignalized Intersection analysis were as follows: 

WINTERSBURG RD PVNGS ENTR 
NBTH NBRT SBLT SB TH WB LT WB RT 

6 39 582 290 0 24 
288 1 37 5 8 499 

YEAR 2002 

WB LT 

A.M. DELAY A.M. LEVEL OF P.M. DELAY P.M. LEVEL OF 
(sec / vehicle) SERVICE (sec / vehicle) SERVICE 

-- 9.2 B 

1 OVERALL 2.4 5.5 

The delays are up slightly from the year 2000 condition for both the A.M. and P.M. Peak 
Hours, but are still extremely good, particularly for rush hour conditions. The delays are 
still quite low due to the fact that in both the A.M. and P.M., the heaviest movements 
have very little traffic opposing them. This allows even heavy movements which are 
stop-controlled to progress quickly through the intersection. 

The impact of the increased traffic volumes during the peak construction period will be 
the most noticeable on the section of Wintersburg Road between the PVNGS main 
entrance and Salome Highway. The addition of nearly 300 vehicles to an area that was 
previously at a Level of Service of C may temporarily create some congestion, until 
construction is completed. 

During the A.M. Peak Hour, 919 southbound and 35 northbound vehicles utilize this 
section of Wintersburg Road. The resulting Level of Service using the Two-Lane 
Highways program was a Level D. This indicates a somewhat congested situation which 
results in larger platoons of vehicles, but is still considered acceptable during peak hour 
conditions. 

The P.M. Peak Hour volumes used were 41 southbound and 829 northbound vehicles, 
also produced a Level of Service of D. In reviewing the output from HCS, it is apparent 
that the flow rate was not far from being a Level Cy indicating that the level of congestion 
will not be very heavy. Again, this is only a temporary condition during the peak 
construction period and this LOS is still considered acceptable during peak hours. 

Location 3 - Wintersburrz Road at Salome HiPhwav 

As previously stated, 95% of construction traffic (approximately 285 vehicles) will utilize 
Wintersburg Road to get to the facility. It is expected that 75% of the original 300 
vehicles will approach this intersection from the north, 4% from the west, and 16% from 
the east. This will result in the following traffic volumes: 
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Using the HCS Signalized Intersections program, the following delays and Levels of 
Service were determined: 

YEAR 2002 

EB LT 
EB TH 
EB RT 
WB LT 

WBTH&RT 
NB LT 

NB TH & RT 
SBLT&TH 

A.M. DELAY A.M. LEVEL 
(sec / vehicle) OF SERVICE 

12.0 B 
12.1 B 
12.2 B 
14.2 B 
12.1 B 
2.9 A 
2.9 A 
7.0 B 

12.1 
12.0 

(sec / vehicle) 

B 
B 

B B 1  12.1 
12.1 

SB RT 

OVERALL 

2.9 A 

8.3 B 

1 1  
2.9 

6.0 A I 
Again, there is very little difference in the delays and Levels of Service, even with the 
additional vehicles. Many movements will experience no discernable change. The 
overall Levels of Service dropped slightly, from 6.3 to 8.3 seconds per vehicle in the 
A.M. Peak Hour and 4.8 to 6.0 seconds per vehicle during the P.M. Peak Hour. 

L 

YEAR2002 EBLT EBTH WBTH WBRT NBLT SBLT SBRT 
A.M. 6 25 170 5 2 8 30 
P.M. 23 189 31 17 0 7 7 - 

Location 4 - 3391h Avenue and Salome Highway 

Due to the assumption that 16% of construction traffic will be approaching Wintersburg 
Road from the east, this traffic will have some impact on the intersection of 3391h and 
Salome Highway, particularly the westbound through movement during the A.M. Peak 
Hour and the eastbound through during the P.M. Peak Hour. 

I SALOME HWY I 339th AVE 1 

Using these volumes with the HCS Unsignalized Intersections program, the following 
results were obtained: 

15 
Mesquite Generating Station 



YEAR 2002 

SB LT & RT 
EB LT 

A.M. DELAY A.M. LEVEL P.M. DELAY P.M. LEVEL 
(sec / vehicle) OF SERVICE (sec / vehicle) OF SERVICE 

3.6 A 3.8 A 
2.6 A 2.3 A 

I I I I 11 NBLT 4.7 A 3.8 A 

The overall delays are within one-tenth of a second of the year 2000 delays, and are still 
extremely low. The primary reason for this is the fact that most additional traffic at this 
intersection is traveling westbound and eastbound, which means it does not have to stop 
or yield to other traffic movements. 

I 

Location 5 - Wintersburg Road at 1-10 ramm 

1- OVERALL 0.7 0.4 

Based on the assumed distribution pattern, the 1-10 westbound exit ramp will handle 70% 
of the site generated traffic and Wintersburg Road, north of 1-10, contributes 5% of the 
site traffic. The following volumes were used for the A.M. Peak Hour: 

YEAR2002 
WINTERSBURG RD 1-10 WB EXIT 

NBLT I NBTH I SBTH I SB RT WBLT I WB RT 
I I I I 

VOL 2 7 48 2 684 12 

This intersection was analyzed using the HCS Signalized Intersections program. The 
following results were obtained: 

YEAR 2002 
WB LT 
WB RT 
NB LT 
SB TH 

A.M. DELAY (sec / vehicle) A.M. LEVEL OF SERVICE 
9.3 B 
3.9 A 
10.3 B 
10.6 B 

OVERALL 9.3 B 

Between the years 2000 and 2002, the overall delay increased by only one second per 
vehicle. The vast majority of vehicles are turning left from 1-10 to go south on 
Wintersburg Road, and the signal allows them to get through in a very timely manner. 

The following volumes were utilized during the P.M. Peak Hour analysis for the 1-10 
eastbound exit/entrance ramp intersection and Wintersburg Road: 

WINTERSBURG RD 1-10 EB EXIT 
YEAR2002 NBTH NBRT SB LT SB TH EB LT EB RT 

VOL 42 595 13 35 0 4 
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Using the HCS Unsignalized Intersections program, the following results were obtained 
using these volumes: 

YEAR 2002 
EB RT 
SB LT 

DELAY (sec / vehicle) LEVEL OF SERVICE 
2.7 A 
4.3 A 

OVERALL 

The delay to the southbound left-turn movement increased by less than one second per 
vehicle, and the overall delay remained the same. In contrast to the A.M. Peak Hour, the 
majority of vehicles are traveling north on Wintersburg Road and turning right onto 1-10. 
This right turn movement does not experience a significant delay, as these vehicles may 
turn without being expected to stop or yield. 

~~ ~ ~ 

0.1 

Overall, the construction traffic will have very little impact on the study area intersections 
as compared to the existing conditions in the year 2000 analysis. There were no Levels 
of Service below a Level B. This is considered very good, particularly during peak hour 
conditions. The only impact was a reduction from LOS C to LOS D in the two-lane 
highway analysis on Wintersburg Road. This is a temporary condition during the peak 
construction period, and is still considered acceptable during the peak hour. 

Overational Traffic Condition (Year 2003) 

Once construction on the Mesquite Generating Station has been completed, the amount of 
site generated traffic in the area will decrease considerably. Instead of including an 
additional 300 vehicles per day, operation of the facility will require a total of only 30 
employees. These employees will be divided into three eight-hour shifts, seven days a 
week. 

To simulate the worst-case scenario, it was assumed that the shift changes will coincide 
with the A.M. and P.M Peak Hours already in use in this study, 6:OO to 7:OO a.m. and 
5:OO to 6:OO p.m. Additionally, the volumes due to operational traffic will not only 
include 10 vehicles coming into the facility during the A.M. Peak Hour, but also 10 
vehicles leaving the facility at this time as well. The same will be assumed for the P.M. 
Peak Hour. 

Background traffic volumes were again increased by one percent per year to simulate 
normal growth in the area. 

Location 1 - Elliot Road at the Proposed Plant Entrance 

This intersection experiences a significant change in vehicle volumes when the change 
from construction to operational traffic takes place. The following volumes were used in 
this part of the analysis: 
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YEAR2003 
A.M. 
P.M. 

The results from the HCS Unsignalized Intersection analysis were as follows: 

ELLIOT RD MESQUITE ENTR 
EBTH EBRT WBLT WBTH NB LT NB RT 
4 9 1 22 9 1 
22 12 4 5 9 1 

YEAR 2003 

NB LT & RT 
WB LT 

OVERALL 

Traffic during the operation of the facility is minimal, resulting in minimal delays in all 
directions. 

A.M. DELAY A.M. LEVEL OF P.M. DELAY P.M. LEVEL OF 
(sec / vehicle) SERVICE (sec / vehicle) SERVICE 

3.5 A 3.5 A 
2.1 A 2.2 A 

0.8 0.8 

In order to evaluate how this area compares to the existing year 2000 condition, the HCS 
Two-Lane Highways program was run using the 2003 A.M. and P.M. Peak Hour data. In 
all cases, an overall Level of Service of A was the result. This indicates that traffic is 
flowing at an optimum level, and that the addition of the power plant will not impair the 
ability of drivers to move freely through this area. 

YEAR2003 
A.M. 
P.M. 

Location 2 - Wintersburg: Road and PVNGS Main Entrance 

NBTH NBRT SBLT SB TH WBLT W B R T  
15 39 589 14 0 24 
12 1 37 14 8 504 

Most of the operational traffic will come from the north on Wintersburg Road past the 
Palo Verde facility. However, since the additional volume is small, it should not have a 
significant impact on traffic flow in and out of the facility. 

The following volumes were used for the A.M. and P.M. Peak Hours: 
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The results from the HCS Unsignalized Intersection analysis were as follows: 

YEAR 2003 

WB LT 

A.M. DELAY A.M. LEVEL OF P.M. DELAY P.M. LEVEL OF 
(sec / vehicle) SERVICE (sec / vehicle) SERVICE 

-- 4.7 A 

1 WB RT 2.8 A 4.7 
SBLT 3.9 A 2.2 A 

Overall delays during the years 2000, 2002, and 2003 are summarized below: 

OVERALL 3.3 4.2 

In evaluating the ‘before’ and ‘after’ conditions of this area, it should be noted that the 
year 2000 and year 2003 delays are extremely similar, and very low. This indicates that 
overall, the new facility will not have an adverse effect on local traffic. 

YEAR 
2000 
2002 
2003 

It should also be explained that the year 2002 A.M. delay is lower when construction 
volumes are included because of the increased number of vehicles at the intersection 
which move unopposed. By increasing the number of vehicles with essentially zero 
delay and no need to yield to other movements, the overall delay of the intersection is 
lowered. When these construction vehicles are removed in the year 2003 analysis, fewer 
vehicles are able to move unopposed, and the average delay increases slightly. 

A.M. DELAY (sec / vehicle) P.M. DELAY (sec / vehicle) 
3.3 4.0 
2.4 5.5 
3.3 4.2 

As a final comparison in this area, the HCS Two-Lane Highways program was again run 
for a section of Wintersburg Road between the PVNGS main entrance and Salome 
Highway. The peak hour volumes during the plant operations were very close to the year 
2000 volumes, with A.M. peak hour volumes of 644 southbound and 45 northbound 
vehicles, and P.M. peak hour volumes of 49 southbound and 558 northbound vehicles. In 
both cases, a Level of Service of C was the result, which is the same result attained using 
the year 2000 data. 

Location 3 - Wintersbure Road at Salome Highway 

The majority of existing traffic at this intersection travels northbound and southbound on 
Wintersburg Road. This is the same route that most of the construction and operational 
traffic will take. 
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The following volumes were used for the A.M. and P.M. Peak Hours: 

2002 
2003 

Using the HCS Signalized Intersections program, the following delays and Levels of 
Service were found: 

8.3 6.0 
6.6 5.5 

Comparing the existing, construction, and operational traffic delays, it may be seen that 
the impact at this intersection will be minimal: 

Location 4 - 33gth Avenue and Salome Highway 

This intersection is far enough away from the proposed plant that the volumes of 
operational traffic will only make a slight difference of a couple of cars per peak hour. 
Using the directional distributions provided for this area, a total of 16% of site generated 
vehicles are expected to pass through this intersection. With only 10 operational vehicles 
coming and going each shift, this contributes about three cars per peak period. Thus, the 
majority of vehicles at this intersection in the year 2003 analysis are background vehicles 
which have been annually increased one percent per year from the existing condition. 
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SALOME HWY I 339th AVE 1 
YEAR2003 

A.M. 
P.M. 

EBLT EBTH WBTH W B R T  NBLT SBLT SBRT 
7 26 130 5 2 8 25 
18 150 32 17 0 7 8 

Using these volumes with the HCS Unsignalized Intersections program, the following 
results were obtained: 

i 

11 YEAR2003 I A.M.DELAY I A.M.LEVEL I P.M.DELAY I P.M.LEVEL 11 
SB LT & RT 

EB LT 
NB LT 

(sec / vehicle) OF SERVICE (sec / vehicle) OF SERVICE 
3.4 A 3.6 A 
2.4 A 2.2 A 
4.5 A -- 

YEAR 
2000 

No delay was given for the northbound left during the P.M. Peak Hour since no vehicles 
are expected to make this movement during this time. 

A.M. DELAY (sec / vehicle) P.M. DELAY (sec / vehicle) 
0.6 0.4 

Overall, the intersection delays compare as follows: 

L 

2002 0.7 0.4 
2003 0.7 0.4 

YEAR2003 
VOL 

WINTERSBURG RD 1-10 WB EXIT 

2 8 34 2 485 12 
WBLT WBRT NBLT NBTH SB TH SB RT 

Even during the peak construction period, this intersection is equipped to handle higher 
volumes of traffic. For this reason, the overall delays are not affected by the addition of 
construction or operational traffic. 

Location 5 - Wintersburg Road at 1-10 ramm 

The majority of the construction and operational traffic going to and from the proposed 
facility will travel through this interchange, with an estimated 70% of these additional 
vehicles making a left-turn from the 1-10 westbound exit ramp to go south on 
Wintersburg Road during the A.M. Peak Hour. These vehicles return during the P.M. 
Peak Hour on northbound Wintersburg Road, making a right-turn on the 1-10 eastbound 
entrance ramp. 

The following volumes were used for the A.M. Peak Hour: 
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This intersection was analyzed using the HCS Signalized Intersections program. The 
following results were obtained: 

YEAR 2003 
WB LT 
WB RT 
NB LT 
SB TH 

A.M. DELAY (sec / vehicle) A.M. LEVEL OF SERVICE 
8.7 B 
5.4 B 
8.2 B 
8.3 B 

YEAR2003 
VOL 

The following volumes were utilized during the P.M. Peak Hour analysis: 

WINTERSBURG RD 1-10 EB EXIT 
NBTH NBRT SB LT SB TH EB LT EB RT 

28 396 13 36 0 4 

YEAR 2003 
EB RT 
SB LT 

OVERALL 

Using the HCS Unsignalized Intersections program, the following results were obtained 
using these volumes: 

DELAY (sec / vehicle) LEVEL OF SERVICE 
2.7 A 
3.4 A 

0.1 

YEAR 
2000 
2002 

An overall comparison of the three years analyzed may be found below: 

A.M. DELAY (sec I vehicle) P.M. DELAY (sec / vehicle) 
8.3 0.1 
9.3 0.1 

I 2003 I 8.6 I 0.1 I 

As seen in every other situation in this study, the overall delay does not significantly 
increase during either the construction phase or the operation phase of the project. 
During the A.M. Peak Hour there is very little northbound and southbound through traffic 
to oppose the westbound left turn, which explains the ability of this movement to 
accommodate so many vehicles with such little delay. During the P.M. Peak Hour, 
nearly all of the site generated traffic is making an unopposed right turn onto 1-10, which 
explains the delay of only 0.1 seconds per vehicle. 

The operational traffic condition of the year 2003 did not significantly impact any of the 
intersections in the study area or the two road segments analyzed as compared to the 
existing traffic condition of the year 2000. In fact, there was only a slight increase in 
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travel time delay and all of the Level of Services were the exact same as the existing 
condition. 

There are no planned roadway improvements in the study area in the near future. Since 
there are no significant impacts to the existing roadways during the peak construction 
period and the normal plant operations, no improvement projects are required due to the 
construction and operation of the Mesquite Generating Station. 

The sight distance of vehicles entering Elliot Road from the proposed site entrance was 
investigated. The American Association of State Highways and Transportation Officials 
A Policy on Geometric Design ofHighways and Streets (1990) (also known as the Green 
Book), was used as a reference for determining the intersection sight distance required at 
the entrance. Using the design speed of 55 mph and referencing Figure IX-40 in the 
Green Book, the required sight distance both left and right as one enters the roadway is 
985 feet. The actual sight distance at the proposed entrance was measured in the field. 
The sight distances for motorists accessing Elliot Road is approximately 1750 feet to the 
right and approximately 3000 feet to the left. As can be seen by the long sight distances 
available at this location, the existing terrain in this area is relatively flat. Thus, there is 
adequate sight distance at the Mesquite Generating Station entrance. 

Due to the very low traffic volumes on Elliot Road, there is no need for auxiliary turn 
lanes at the proposed site entrance road. The existing morning peak hour traffic on Elliot 
Road is 23 vehicles and the evening peak hour traffic is 20 vehicles. The operation of the 
plant will only add 10 vehicles entering and 10 vehicles exiting the site entrance road in 
both the morning and evening peak hours. During construction there will be an increase 
in the number of vehicles accessing the site, but this will be a temporary condition only 
occurring during the anticipated 18 month construction duration. 

CONCLUSIONS 

The existing traffic conditions (year 2000 analyses) are very good at all five intersections, 
and the two-lane highway analyses found the roads to be handling the peak traffic 
adequately. The addition of the peak construction traffic (year 2002 analyses) will bring 
very little change to most locations, with only minor delays for most movements. 
Wintersburg Road, between the PVNGS main entrance and Salome Highway, will 
perhaps experience some degree of congestion with larger platoons of traffic forming 
during this time. But, when the construction of the proposed plant is completed it will 
return to the pre-construction condition. Results of the operational traffic conditions 
(year 2003 analyses) indicate that the addition of the new power plant will add no 
significant delay, and will not adversely affect the surrounding area with regard to traffic 
flow. 
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RECOMMENDATIONS 

The results of this study show that there will be no significant impact on the existing 
roadways in the study area due to the additional site generated traffic from the Mesquite 
Generating Station. Thus, there are no roadway improvements required to accommodate 
this added traffic. However, there are two other power plants going through the 
permitting process that would be located in the study area, both on the south side of Elliot 
Road. One is Duke Energy, located just west of Wintersburg Road, and the other is 
Pinnacle West, located just southeast of the Mesquite Power property. If one or both of 
the other power plants are approved, there most likely would be construction activities 
occurring simultaneously at the three plants. Therefore, coordination would be required 
amongst the plant contractors, and a mitigation measure should be imposed which would 
alternate or stagger construction work shifts at the plants. Staggering the work shifts at 
half-hour increments would drastically reduce the delay and congestion on the 
surrounding roadways. 
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APPENDIXA 

EXISTING TRAFFIC COUNTS (2000) 



Sempra Energy 
Mesquite Station 
Manual Turning Movement Counts 

Date of Counts: February 29,2000 
Western Maricopa County, Arizona 

Wintersburg Road and Palo Verde Main Gate Access Road 

Wintersburg Road Wintersburg Road Palo Verde Access Road Total 4 consec. 
Northbound Southbound Westbound Approach 15 minute 

Morning L T R L T R L T R Volume volumes 
6100 - 6:15AM 0 1 1 61 1 0 0 0 5 69 

6:15 - 6:30AM 0 0 5 90 1 0 0 0 4 100 

6~30 - 6:45AM 0 2 25 211 2 0 0 0 11 25 1 

6:45 - 7:OOAM 0 2 7 209 0 0 0 0 3 22 1 64 1 

7:OO - 7:15AM 0 0 1 47 4 0 0 0 3 55 627 

7:15 - 7:30AM 0 2 0 14 0 0 0 0 1 17 544 

7130 - 7145AM 0 2 0 12 0 0 0 0 0 14 307 

7145 - 8:OOAM 0 0 0 4 1 0 0 0 0 5 91 

8:OO - 8:15AM 0 2 0 11 0 0 0 0 0 13 49 

8115 - 8:30AM 0 0 0 2 2 0 0 0 1 5 37 

8:30 - 8:45AM 0 0 0 3 1 0 1 0 0 5 28 

8145 - 9:OOAM 0 2 2 13 0 0 1 0 2 20 43 

Afternoon 
3:30 - 3:45PM 

3:45 - 4:OOPM 

4100 - 4115PM 

4:15 - 4:30PM 

4:30 - 4:45PM 

4:45 - 5:OOPM 

5:OO - 5:15PM 

5:15 - 5130PM 

5:30 - 5:45PM 

Wintersburg Road 
Northbound 

L T R 
0 0 0 

0 2 0 

0 4 0 

0 0 0 

0 0 0 

0 0 0 

0 1 0 

0 0 0 

0 0 0 

Wintersburg Road Palo Verde Access Road Total 4 consec. 
Southbound Westbound Approach 15 minute 

L T R L T R Volume volumes 
0 2 0 1 0 35 38 

0 0 0 0 0 26 28 

0 1 0 0 0 15 20 

1 1 0 0 0 22 24 110 

0 0 0 1 0 24 25 97 

1 0 0 0 0 29 30 99 

13 1 0 1 0 45 61 140 

3 1 0 4 0 152 160 276 

7 1 0 2 0 250 260 51 1 

545 - 6:OOPM 0 1 0 13 1 0 0 0 42 57 538 

6:OO - 6:15PM 0 1 0 7 0 0 1 0 14 23 500 
e 



Sernpra Energy 
Mesquite Station 
Manual Turning Movement Counts 

Date of Counts: February 29,2000 
Western Maricopa County, Arizona 

Wintersburg Road & Salome Highway 

Wintersburg Road 
Northbound 

L T R 
0 4 1 

Wintersburg Road Salome Highway 
Southbound Eastbound 

L T R L T R 
0 66 0 0 4 3 

Salorne Highway Total 4 consec. 
Westbound Approach 15 minute 

L T R Volume volumes 
19 2 0 99 

Morning 
6:OO - 6:15AM 

6:15 - 6:30AM 0 9 1 0 104 0 0 2 8 28 0 4 156 

6130 - 6:45AM 0 11 4 0 236 0 1 3 11 50 1 2 31 9 

6:45 - 7:OOAM 1 3 3 0 113 0 0 1 6 22 1 3 153 727 

7:OO - 7115AM 0 6 2 0 35 0 4 1 0 4 3 2 57 685 

7: 15 - 7:30AM 

7130 - 7145AM 

7~45 - 8:OOAM 

8:OO - 8:15AM 

1 4 3 1 13 0 1 3 1 4 5 1 37 566 

3 7 0 

2 0 0 

0 4 0 

1 2 2 

1 15 0 1 8 2 

1 9 0 0 6 0 

1 10 0 0 2 0 

1 5 0 3 1 3 

4 1 2 44 291 

1 4 1 24 162 

1 2 2 22 127 

8:15 - 8130AM 1 1 1 21 111 

8:30 - 8:45AM 

8~45 - 9:OOAM 

1 2 1 21 88 

4 2 1 25 89 

0 3 2 0 7 1 0 2 2 

0 2 4 0 6 1 1 4 0 

Wintersburg Road 
Northbound 

L T R 
1 33 6 

Wintersburg Road Salome Highway 
Southbound Eastbound 

L T R L T R 
0 4 0 1 5 1 

Salome Highway Total 4 consec. 
Westbound Approach 15 minute 

L T R Volume volumes 
2 1 0 54 

Aflernoon 
3:30 - 3:45PM 

3145 - 4:OOPM 4 29 8 1 0 1 1 1 3 6 4 2 60 

4:OO - 4:15PM 1 18 2 2 2 0 1 4 4 7 3 2 46 

4:15 - 4:30PM 

4:30 - 4:45PM 

4~45 - 5:OOPM 

5:OO - 5:15PM 

4 4 1 56 216 6 21 6 

3 35 6 

0 22 7 

1 37 8 

0 4 3 1 6 0 

2 5 0 2 3 2 

1 6 0 0 1 2 

1 0 6 0 4 1 

6 3 0 67 229 

5 4 0 48 21 7 

2 4 0 64 235 

1 4 0 117 296 5: 15 - 5:30PM 

5:30 - 5145PM 

5:45 - 6:OOPM 

4 76 18 2 4 2 0 4 2 

13 242 68 

5 79 21 

1 3 1 1 2 1 

0 9 0 0 2 1 

1 3 1 337 566 

4 3 1 125 643 



Sempra Energy 
Mesquite Station 
Manual Turning Movement Counts 

Date of Counts: Mar. 1,2000 
Western Maricopa County .Arizona 

339th Avenue & Salome Highway 

Total 4 consec. 
Northbound Southbound Eastbound Westbound Approach 15 minute 

Morning L T R L T R L T R L T R Volume volumes 

Salome Highway 339th Avenue 339th Avenue Salome Highway 

6:OO - 6:15AM 0 0 0 1 0 4 2 8 0 3 40 0 22 

6:15 - 6:30AM 1 0 0 3 0 6 1 5 0 0 43 0 59 

6:30 - 6145AM 0 0 0 2 0 9 2 6 0 0 4 4  0 63 

6:45 - 7:OOAM 0 0 0 1 0 4 0 5 0 0 16 1 27 189 

7:OO - 7115AM 0 0 0 2 0 2 2 6 0 0 2 0 14 163 

7:15 - 7:30AM 0 0 0 5 0 1 0 6 0 0 6 0 t8  122 

7:30 - 7:45AM 0 0 0 2 0 1 0 0 0 0 2 1 14 73 

7:45 - 8:OOAM 0 0 0 3 0 0 1 5 0 0 1 1 11 57 

8:OO - 8:15AM 0 0 0 3 0 0 0 0 0 0 5 0 16 59 

8:15 - 8:30AM 0 0 0 2 0 0 1 2 0 0 6 0 11 52 

8:30 - 8145AM 0 0 0 5 0 0 2 7 0 0 7 0 21 59 

8:45 - 9:OOAM 0 0 0 2 0 0 0 4 0 0 3 1 10 58 

339th Avenue 339th Avenue Salome Highway Salome Highway Total 4consec. 
Northbound Southbound Eastbound Westbound Approach 15 minute 

Afternoon L T R L T R L T R L T R Volume volumes 
3:30 - 3:45PM 0 0 0 1 0 2 2 15 0 0 7 5 32 

3:45 - 4:OOPM 0 0 0 1 0 1 1 10 0 0 14 3 30 

4:OO - 4:15PM 0 0 0 1 0 0 2 3 0 0 9 5 20 

4:15 - 4:30PM 0 0 0 1 0 2 1 8 0 0 11 1 24 106 

4:30 - 4:45PM 0 0 0 0 0 1 1 10 0 0 8 6 26 100 

4:45 - 5:OOPM 0 0 0 0 0 2 0 8 0 0 8 4 22 92 

5100 - 5:15PM 0 0 0 0 0 4 0 22 0 0 6 1 33 105 

5:15 - 5:30PM 0 0 0 5 0 0 2 13 0 0 a 6 34 115 

5:30 - 5:45PM 0 0 0 0 0 0 8 70 0 0 3 6 95 184 

5:45 - 6:OOPM 0 0 0 1 0 2 6 31 0 3 56 21 8 0 13 



Sempra Energy 
Mesquite Station 
Manual Turning Movement Counts 

Date of Counts: February 29, 2000 
Western Maricopa County, Arizona 

1-10 WB Exit & EB Exit Ramps and Wintersburg Road 

Wintersburg Road Wintersburg Road 1-10 WB Exit Ramp Total 4 consec. 
Northbound Southbound Westbound (N. of 1-1 0) Approach 15 minute 

L T R L T R L T R Volume volumes 
0 0 0 0 5 0 71 0 0 76 

Morning 
6:OO - 6:l SAM 

6: 15 - 6:30AM 0 1 0 0 9 0 131 0 3 144 

6:30 - 6:45AM 1 4 0 0 10 1 197 0 4 21 7 

6145 - 7:OOAM 

7100 - 7:15AM 

0 1 0 0 8 0 65 0 4 78 515 

0 3 0 0 6 0 23 0 2 34 473 

7:15 - 7:30AM 

7:30 - 7:45AM 

0 9 0 0 0 0 13 1 4 27 356 

0 6 0 0 4 0 10 0 9 29 168 

7:45 - 8:OOAM 0 2 0 0 4 0 9 0 3 18 108 

8:OO - 8:l SAM 

8: 15 - 8:30AM 

1 2 0 0 4 0 5 0 2 14 88 

1 0 0 0 1 0 3 0 1 6 67 

8:30 - 8:45AM 0 2 0 0 2 0 6 0 1 11 49 

8:45 - 9:OOAM 0 1 0 0 2 0 5 0 1 9 40 

Wintersburg Road 
Northbound 

L T R 
0 1 33 

Wintersburg Road 1-1 0 EB Exit Ramp Total 4 consec. 
Southbound Eastbound (S. of 1-1 0) Approach 15 minute 

L T R L T R Volume volumes 
1 1 0 0 1 0 37 

Afternoon 
3:30 - 3:45PM 

3:45 - 4:OOPM 0 8 22 1 2 0 0 0 0 33 

4:OO - 4:15PM 0 8 13 7 12 0 0 0 0 40 

411 5 - 4:30PM 0 1 17 3 8 0 0 0 0 29 139 

4:30 - 4:45PM 0 2 17 3 4 0 0 0 0 26 128 

4:45 - 5:OOPM 0 3 23 6 9 0 0 1 0 42 1 37 

5:OO - 5:l 5PM 0 5 34 5 4 0 0 0 0 48 145 

5: 15 - 5:30PM 2 7 0 0 0 0 82 1 98 0 6 67 

5:30 - 5:45PM 0 0 11 203 3 9 0 0 0 1 227 399 

5:45 - 6:OOPM 0 4 73 2 14 0 0 0 2 95 452 



Traffic Research & Analysis, Inc. 

Site Code : 00057 3844 EAST INDIAN SCHOOL RD 
Phoenix, Arizona 85018 Start Date: 03/02/00 

Weather- CLEAR (602)840-1500 Fax.840-1577 File I.D. : 200174X 

Street name :ELLIOT RD E. OF WINTERSBURG 0 F.R TRACKS EB/WB Paae : 1  

Begin < - - - - - -  EB -----e><------ WB - - - - - - > < - - - - - -  Combined - - - - - -  

12:OO 03/02 0 2 I O  0 I O  2 
12:15 0 0 I o  0 I O  
12:30 0 I O  0 I O  

* I  0 12:45 0 2 4 1  0 4 
01:oo 1 0 I O  0 1 1  0 
01:15 0 0 I O  0 I O  0 

0 0 1 I O  I 01:30 I O  
01:45 0 1 0 * I  0 
02:oo 0 1 I O  1 I O  2 
02:15 0 2 I o  1 I O  3 
02:30 0 2 I O  
02:45 0 0 5 1  0 
03:OO 0 0 I O  0 I O  0 
03-15 0 0 I O  0 I O  0 

0 1 1 I O  2 
I. 1 2 1  0 

03:30 I o  
03:45 0 2 1  0 2 4 
04:OO 1 0 I O  4 I 1  4 
04:15 0 1 I O  1 I O  2 

2 I O  4 
3 1 0 1  0 1 

04:30 0 2 I o  
04:45 0 1 3 6 1  0 
05:oo 1 4 I 1  0 1 2  4 
05:15 0 4 I O  0 I O  4 
05:30 0 1 1  0 1 1  
05:45 0 1 2 1 7 1  0 2 3 3 1  0 
06:OO 0 0 1 4  0 1 4  0 
06:15 1 3 1 7  1 1 8  4 
06:30 2 1 1 5  0 1 7  1 
06:45 0 3 0 4 1  4 20 0 1 1  4 23 0 5 
07: 00 1 2 I 1  2 1 2  4 
07:15 4 0 1 1  0 1 5  0 
07:30 0 0 I O  0 I O  0 
07:45 0 5 0 2 1  0 2 0 2 1  0 7 0 4 
08: 00 0 0 I O  0 I O  0 
08:15 0 0 l o  0 I O  0 
08:30 0 0 I 1  1 I 1  1 
08:45 2 2 0 * I  0 1 1 2 1  2 3 1 2 
0 9 :  00 1 0 I O  0 I 1  0 
09:15 0 0 I O  0 I O  0 

2 0 0 1 2  0 
0 * I  2 

09:30 I o  
09:45 2 5 0 = I  0 0 
1o:oo 2 0 I 1  0 I 3  0 
10:15 0 0 I 1  0 1 1  0 
10:30 0 0 1 2  0 I 2  0 
10:45 1 3 0 * I  2 6 0 * I  3 9 0 * 
11:oo 0 0 I O  0 I O  0 
11:15 0 0 I O  0 I O  0 
11:30 1 0 I O  0 I 1  0 

11:45 0 1 0 I 0 0 I o  1 0 

0 
0 0 

0 2 

0 11 0 1 0 1 

0 I O  
0 2 1  0 

2 
0 7 

6 16 

7 7 
3 5 20 

5 * 

Totals 22 40 
Day Totals 62 

31 23 
54 

53 63 
116 

Split % 41.5% 63.4% 58 .4% 36.5% 

Peak H O W  06:30 04:45 06: 00 04:OO 
Volume 7 18 20 10 
P.H.F. .43 .64 .71 .62 

04:45 
21 
.75 



Traffic Research & Analysis, Inc. 

3844 EAST INDIAN SCHOOL RD 
Phoenix, Arizona 85018 

(602)840-1500 FaX.840-1577 Weather= CLEAR 

Site Code : 00057 
Start Date: 03/02/00 
File I.D. : 200172 

Street name :WINTERSBURG RD s. OF 1-10 (Uorth V a  SuteAst.) NB Paqe : 1  

Begin . 03/02 03/03 03/04 Daily Avg. 

Time A.M. P . M .  A.M.  P.M. A.M. P.M. A.M. P.M. 

12:oo 
12 : 15 
12:30 
12:45 
01: 00 
01:15 
01:30 
01:45 
02:oo 
02:15 
02:30 
02:45 
03:OO 
0 3 : 1 5  
03:30 
03:45 
04 : 00 
04 : 15 
04:30 
04:45 
05:OO 
05:15 
05:30 
05:45 
06: 00 
06:15 
06:30 
06:45 
07100 
07 : 15 
07:30 
07:45 
08:OO 
08:15 
08:30 
08:45 
09:OO 
09:15 
09:30 
09:45 
1o:oo 
10:15 
10:30 
10:45 
11:oo 
11: 15 
11:30 

1 
0 
2 
1 
0 
1 
0 
0 
1 
0 
2 
0 
0 
0 
1 
0 
2 
1 
8 

20 
5 

27 
44 
52 
118 
211 
100 
34 
17 
12 
6 
8 
6 

10 
12 
1 

14 
4 

15 
6 
9 

13 
6 
8 
7 
0 
5 

v 

7 
7 
2 
8 
2 
6 
2 
6 
5 
6 
0 
9 
8 
0 
5 
7 
3 
5 
6 
5 
9 
7 

20 
6 
2 
3 
2 
0 
6 
4 
3 
1 
2 
2 
1 
0 
1 
0 
1 
0 
1 
0 
2 
1 

1 
0 

a 

* 

* 

* 
* 
t 

* 

t 

t 

t . 
t 

t 

* 

t 

t 

t 

t 

. 
tr 

* 

t 

t 

* 

. . . 
t 

t 

t 

t 

t 

1 

t 

. 
t 

t 

t 

t 

t 

t 

* 
t 

t 

t 

1 
0 
2 
1 
0 
1 
0 
0 
1 
0 
2 
0 
0 
0 
1 
0 
2 
1 
8 

20 
5 

27 
44 
52 
118 
211 
100 
34 
17 
12 
6 
8 
6 
10 
12 
1 
14 
4 
15 
6 
9 
13 
6 
8 
7 
0 
5 

7 
7 
2 
8 
2 
6 
2 
6 
5 
6 
0 
9 
8 
0 
5 
7 
3 
5 
6 
5 
9 
7 

20 
6 
2 
3 
2 
0 
6 
4 
3 
1 
2 
2 
1 
0 
1 
0 
1 
0 
1 
0 
2 
1 

1 
0 

a 

* 7 0 11:45 0 

Total 797 174 0 0 0 0 797 174 

Peak Hour 05:45 05:OO 05:45 
volume 481 42 481 
P.R.F. .56 .52 .56 

Combined 97 1 0 0 971 

ADTS 



Traffic Research & Analysis, Inc. 

Weather- CLEAR 

3844 EAST INDIAN SCHOOL RD 

(602)840-1500 FaX.840-1577 
Phoenix, Arizona 85018 

Site Code : 00057 
Start Date: 03/09/00 
File I . D .  : 200172X 

street name :WINTERSBURG RD s. OF 1-10 V a  be*%> SB Paqe : 1  

Begin . 03/09 . 03/10 03/11 Daily Avg. 

A.M. P.M. A.M. P.M.  @ Time A.M. P.M. A.M. P.M. 

12: 00 
12 : 15 
12:30 
12:45 
01: 00 
01:15 
01:30 
01:45 
02:oo 
02 : 15 
02:30 
02:45 
03:OO 
03 : 15 
03:30 
03~45 
04:OO 
04: 15 
04:30 
04:45 
05:OO 
05:15 
05:30 
05:45 
06:OO 
06:15 
06:30 
06:45 
07:OO 
07:15 
07:30 
07:45 
0 8 : O O  
08: 15 
08:30 
08:45 
09:OO 
09:15 
09:30 
09:45 
1o:oo 
10:15 
10:30 
10:45 
11:oo 
11:15 
11:30 

2 
2 
0 
2 
2 
1 
1 
0 
0 
2 
2 
1 
0 
0 
0 
0 
2 
1 
1 
1 
4 
3 
5 
6 
6 
15 
14 
8 
3 
8 
6 
9 
6 
7 
10 

6 
7 
6 
4 
7 
11 

6 
4 
9 
19 
8 
6 

14 
4 
11 
11 
12 
18 
11 
17 
10 
12 
7 
6 

13 
14 
21 
14 
19 
19 
22 
18 
29 
10 
13 
18 
22 
21 
16 
14 
20 
13 
10 
16 
5 
7 
14 
10 
5 
9 

10 
6 
8 
7 
3 
6 
4 
2 
4 

t 

t 

t 

* . 
t 

t 

t 

t 

t 

t 

t 

* 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

* 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t . 
t 

t 

t 

t 

t 

t 

t 

t 

* 
t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t . 
t .. 
t 

t 

t 

t 

I 

t 

t 

t 

t 

t 

t 

t 

t 

2 
2 
0 
2 
2 
1 
1 
0 
0 
2 
2 
1 
0 
0 
0 
0 
2 
1 
1 
1 
4 
3 
5 
6 
6 

15 
14 
8 
3 
8 
6 
9 
6 
7 
10 
6 
7 
6 
4 
7 
11 

6 
4 
9 

19 
8 
6 

14 
4 

11 
11 
12 
18 
11 
17 
10 
12 
7 
6 

13 
14 
21 
14 
19 
19 
22 
18 
29 
10 
13 
18 
22 
21 
16 
14 
20 
13 
10 
16 
5 
7 
14 
10 
5 
9 
10 

6 
8 
7 
3 
6 
4 
2 
4 

" 11:45 9 7 9 

Total 232 582 
Combined 814 
Peak Hour 06:OO 04:15 
Volume 43 88 
P.H.F. .71 .75 

0 0 
0 

0 0 
0 

232 582 
814 

06:OO 
43 
.71 



Traffic Research & Analysis, Inc. 

3844 EAST INDIAN SCHOOL RD 
Phoenix, Arizona 85018 

(602)840-1500 FaX.840-1577 Weather- rrsAR 

Site Code : 00057 
Start Date: 03/02/00 
File I.D. : 200170 

8 Street name :I-10 & WINTERSBURG RD (WB OFF RAMP Pa e : 1  

Begin Fri. 03/02 Sat. 03/03 Sun. 03/04 Daily A q .  

Time A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. 

12 : 00 
12:15 
12:30 
12:45 
01:oo 
01:15 
01:30 
01:45 
02:oo 
02:15 
02:30 
02:45 
03:OO 
03 : 15 
03:30 
03:45 
04:OO 
04:15 
04:30 
04:45 
05:oo 
05:15 
05:30 
05:45 
06: 00 
06:15 
06:30 
06:45 
07:OO 
07:15 
07:30 
07:45 
08:OO 
08:15 
08:30 
08:45 
09:OO 
09 : 15 
09:30 
09:45 
1o:oo 
10:15 
10:30 
10:45 
11:oo 
11:15 
11:30 

1 
0 
2 
1 
0 
2 
0 
1 
1 
0 
3 
0 
0 
0 
1 
0 
3 
1 
12 
20 
7 
25 
44 
47 

115 
205 
87 
35 
18 
22 
10 
11 
9 
9 

16 
2 
11 
8 

14 
9 

10 
10 

5 
13 
6 
'I 
5 

11 
3 
3 
5 
4 
5 
7 
8 
5 
7 

10 
9 
8 
2 
7 
6 
3 
5 
4 
3 
5 
7 

22 
10 
3 
3 
6 
1 
3 
4 
3 
5 
2 
3 
2 
1 
1 
2 
1 
2 
2 
0 
2 
I 
0 
1 
0 

t 

t 

t 

* 

t 

. 
t 

t 

t . 
t 

* 

t 

t 

t 

t 

* 

* 
t 

* 

t 

t 

t 

t 

* 

f 

t 

t 

* 

t 

t 

t 

t 

.. 
t 

t 

t 

t 

t 

t 

* 

t 

t 

t 

t 

t 

1 
0 
2 
1 
0 
2 
0 
1 
1 
0 
3 
0 
0 
0 
1 
0 
3 
1 

12 
20 
7 

25 
44 
47 
115 
205 
87 
35 
18 
22 
10 
11 
9 
9 
16 
2 
11 
8 
14 
9 
10 
10 
5 
13 
6 
7 
5 

11 
3 
3 
5 
4 
5 
7 
8 
5 
7 
10 
9 
8 
2 
7 
6 
3 
5 
4 
3 
5 
7 

22 
10 
3 
3 
6 
1 
3 
4 
3 
5 
2 
3 
2 
1 
1 
2 
I 
2 
2 
0 
2 
1 
0 
1 
0 . t 8 3 11:45 8 3 

Total 816 210 
Combined 1026 
Peak  our 05 : 45 05 : 00  
Volume 454 44 
P.H.F. .55 .5 

0 0 
0 

0 0 
0 

816 210 
1026 

05:45 
454 
. 5 5  



APPENDIX B 

EXISTING TRA FFlC (2000) 
HIGHWAY CAPACITYSOmARE OUTPUT 



1985 HCM:TWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION.... Elliot Road west of Proposed Plant, 2000 
ANALYST .............. EJD 
TIME OF ANALYSIS..... AM Peak Hour 
DATE OF ANALYSIS..... 03-14-2000 
OTHER INFORMATION.... Current year (2000) 

A) ADJUSTMENT FACTORS ------------------------------------------------------------- 
PERCENTAGE OF TRUCKS.................. ...... 5 
PERCENTAGE OF BUSES.......... ............... 0 
PERCENTAGE OF RECREATIONAL VEHICLES.. ....... 0 
DESIGN SPEED (MPH) .......................... 60 
PEAK HOUR FACTOR............... ............. .9 
DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 85 / 15 
LANE WIDTH (FT) ............................. 12 
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ... 14 
PERCENT NO PASSING ZONES .................... 10 

B) CORRECTION FACTORS ............................................................. 
LEVEL TERRAIN 

B 2.2 2 2.5 1 -79 .94 

C 2.2 2 2.5 1 .79 .94 

D 2 1.6 1.6 1 .79 .95 

E 2 1.6 1.6 1 .79 .95 

LOS FOR GIVEN CONDITIONS: A 



1985 HCM:TWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION .... Elliot Road west of Proposed Plant, 2000 
ANALYST .............. EJD 
TIME OF ANALYSIS... .. PM peak 5-6 
DATE OF ANALYSIS ..... 03-14-2000 
OTHER INFORMATION.... Current year (2000) PM peak analysis 

A) ADJUSTMENT FACTORS ............................................................. 
PERCENTAGE OF TRUCKS ..,...................... 5 
PERCENTAGE OF BUSES ......................... 0 
PERCENTAGE OF RECREATIONAL VEHICLES.... ..... 0 
DESIGN SPEED (MPH) .......................... 60 
PEAK HOUR FACTOR ............................ - 9  

LANE WIDTH (FT) ............................. 12 

PERCENT NO PASSING ZONES...... .............. 10 

DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 80 / 20 . 

USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ... 14 

B) CORRECTION FACTORS ............................................................. 
LEVEL TERRAIN 

B 2.2 2 2.5 1 .83 .94 

C 2.2 2 2.5 1 .83 . 94  

D 2 1.6 1.6 1 .83 -95 

E 2 1.6 1.6 1 .83 .95 

LOS FOR GIVEN CONDITIONS: A 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 

File Name ................ PVAMOORT.HC0 @ Streets: (N-S) Palo Verde entrance 
Major Street Direction.... NS 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/14/0 
Other Information......... AM Peak Hour - 2000 (current year) WB RT include 
Two-way Stop-controlled Intersection 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(E-W) Wintersburg Road 

d 

........................................................................ ........................................................................ 
I Northbound I Southbound I Eastbound I Westbound 
I L  T RI L T RI L T R I  L T R 
I---- ---- - - - - I - - - -  ---- - - - - I - - - -  ---- - - - - I - - - -  ---- ---- 

No. Lanes I 0 1< 01 o> 1 01 0 0 01 o> o< 0 
Stop/Yield I NI NI I 
Volumes I 5 381 571 4 I I O  23 
PHF I .9 .91 .9 .9 I I 99 .9 

0 I 0 I 0 
0 I I O  0 

Grade I 0 I 
MC's ( % I  I 0 01 0 
SU/RV's ( % ) I  0 01 0 0 I 1 0  0 
CV'S ( % )  I 5 51 5 5 I 1 5  5 
PCE ' s I 1.05 1.0511.05 1.05 I 11.05 1.05 

Adjustment Factors 

Vehicle Critical FollOW-up 
Maneuver Gap (tg) Time (tf) .................................................................. 
Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Worksheet for TWSC Intersection 

Potential Capacity: (pcph) 
Movement Capacity: (pcph) 

1346 
1346 

Conflicting Flows: (vph) 599 
Potential Capacity: (pcph) 476 
Major LT, Minor TH 
Impedance Factor: 0.59 

Adjusted Impedance Factor : 0.59 
Capacity Adjustment Factor 
due to Impeding Movements 0.59 

Movement Capacity: (pcph) 282 ........................................................ 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 **********************************************************~***** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP ------------ ------ --------- ------ ------ -------- ------ 
WB R 27 1346 > 1346 > 2.7 > A  

SB L 666 1635 3.7 A 3.6 

Intersection Delay = 3.3 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Paue 1 - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 File Name ................ PVPMOORT.HCO 
Streets: (N-S) Palo Verde entrance (E-W) Wintersburg Road 
Major Street Direction.... NS 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/14/0 
Other Information ......... PM Peak Hour - 2000 (current year) WB RT include 
Two-way Stop-controlled Intersection 

d 
........................................................................ ........................................................................ 

I Northbound I Southbound I Eastbound I Westbound 
I L  T RI L T Rl L T RI L T R I---- ---- ----I---- ---- ----I---- ---- ----I---- ---- ---- 

0 01 o> o< 0 No. Lanes I 0 1< 01 o> 1 01 0 
Stop/Yield I NI NI I 
PHF I .9 .91 - 9  .9 I I -9 .9 
Grade I 0 I 0 I 0 I 0 
MC's ( % I  I 0 01 0 0 I I O  0 
SU/RV's ( % ) I  0 01 0 0 I I O  0 
CV'S ( % )  1 5 51 5 5 I 1 5  5 

Volumes I 2 01 36 4 I 1 7  489 

PCE ' s I 1.05 1.0511.05 1.05 I 11.05 1.05 ........................................................................ 

Adjustment Factors 

Vehicle Critical Follow-up 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

Maneuver Gap (tg) Time (tf) .................................................................. 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e 

Worksheet fo r  TWSC Intersection -------------------------------------------------------- 
Step 1: RT from Minor Street WB EB ........................................................ 
Conflicting Flows: (vph) 2 
Potential Capacity: (pcph) 1381 
Movement Capacity: (pcph) 1381 
Prob. of Queue-free State: 0.59 

Step 2: LT from Major Street SB NB 
........................................................ 
........................................................ 
Conflicting Flows: (vph) 2 
Potential Capacity: (pcph) 1711 
Movement Capacity: (pcph) 1711 
Prob. of Queue-free State: 0.98 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.98 ........................................................ 
Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 42 

Major LT, Minor TH 
Impedance Factor: 0.98 

Adjusted Impedance Factor: 0.98 
Capacity Adjustment Factor 
due to Impeding Movements 0.98 

Movement Capacity: (pcph) 976 

........................................................ 
Potential Capacity: (pcph) 1001 

e .  



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP 

1373 4.5 A 4.5 

-------- ------ ------ ------ ------------ ------ --------- 
WB L 8 976 > > > 

WB R 570 1381 > > > 

SB L 42 1711 2.2 A 1.0 

Intersection Delay = 4.0 



1985 HCMzTWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION.... Wintersburg Road s/o Salome Highway 
ANALYST. ............. EJD 
TIME OF ANALYSIS... .. AM Peak Hour 
DATE OF ANALYSIS..... 03-23-2000 
OTHER INFORMATION.... Existing Traffic (2000) 

A )  ADJUSTMENT FACTORS ............................................. 
PERCENTAGE OF TRUCKS ......................... 
PERCENTAGE OF BUSES ......................... 
DESIGN SPEED (MPH) .......................... 
PEAK HOUR FACTOR ............................ 
DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 
LANE WIDTH (FT) ............................. 
PERCENT NO PASSING ZONES .................... 

PERCENTAGE OF RECREATIONAL VEHICLES... ...... 

USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ... 

B) CORRECTION FACTORS ............................................................. 
LEVEL TERRAIN 

0 

B 2.2 2 2.5 1 .73 .99 

C 2.2 2 2.5 1 .73 .99 

D 2 1.6 1.6 1 .73 .99 

E 2 1.6 1.6 1 .73 .99 

LEVEL OF SERVICE RESULTS 

INPUT VOLUME(vph): 653 
ACTUAL FLOW RATE: 726 

............................................................. 

SERVICE 
LOS FLOW RATE v/c --- --------- ----- 
A 243 .12 
B 485 .24 
C 788 .39 
D 1255 .62 
E 2024 1 

LOS FOR GIVEN CONDITIONS: C 



1985 HCM: TWO-LANE HIGHWAYS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FACILITY LOCATION... . 
ANALYST . . . . . . . . . . . . . .  EJD 
TIME OF ANALYSIS.. . . .  PM Peak HOur 
DATE OF ANALYSIS ..... 03-23-2000 
OTHER INFORMATION.. . .  Existing Traffic (2000) 

Wintersburg Road s/o Salome Highway 

A) ADJUSTMENT FACTORS ............................................................. 
PERCENTAGE OF TRUCKS ........................ 1 
PERCENTAGE OF BUSES ......................... 0 
PERCENTAGE OF RECREATIONAL VEHICLES.. ....... 0 
DESIGN SPEED (MPH) .......................... 60 
PEAK HOUR FACTOR ............................ 1 
DIRECTIONAL DISTRIBUTION (UP/DOWN) . . . . . . . . . .  7 / 93 
LANE WIDTH (FT) ............................. 12 

PERCENT NO PASSING ZONES .................... 16 
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT. ) ... 14 

B) CORRECTION FACTORS ............................................................. 
LEVEL TERRAIN 

B 2.2 2 2.5 1 .74 .99 

C 2.2 2 2.5 1 .74 .99 

D 2 1.6 1.6 1 .74 .99 

E 2 1.6 1.6 1 .74 .99 

C) LEVEL OF SERVICE RESULTS 

INPUT VOLUME(vph) : 570 
ACTUAL FLOW RATE: 570 

SERVICE 
LOS FLOW RATE V/C 

A 246 .12 
B 4 90 .24 
C 796 .39 
D 1268 .62 
E 2046 1 

............................................................. 

--- --------- ----- 

IDS FOR GIVEN CONDITIONS: C 
J 



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 04-07-2000 
Center For Microcomputers In Transportation ____--------- ----------- 

Streets : (E-W) Salome Highway (N-S) Wintersburg Road 
Analyst: EJD File Name: WSALAMOO.HC9 
Area Type: Other 3-14-0 6-7 AM 
Comment: Current year (2000) A.M. peak hour 

Lane Width 
Grade 
% Heavy Veh 
Parking 
Bus Stops 
Con. Peds 
Ped Button 
Arr Type 

11.0 11.0 11.0110.0 12.0 112.0 12.0 I 12.0 12.0 
0 I 0 I 0 I 0 

5 5  5 1 5 5  5 1 5  5 51 5 5 5 
(Y/N) N I (Y/N) N I W/N) N I (Y/N) N 

01 01 01 0 
01 01 01 0 

(Y/N) N I (Y/N) N I (Y/N) N I (Y/NI N 
3 3 3 1 3 3  1 3  3 I 3 3 

RTOR Vols I 14 I 41 41 0 

Prop. Share1 I I I 
Prop. Prot.1 I I I 

Phase Combination 1 2 3 4 1  5 6 7 8 
EB Left * INB Left * 

Thru * I Thru 
Right * I Right * 
Peds I Peds 

WB Left ISB Left * 
Thru * Thru * I 
Right * I Right * 
Peds I Peds 

Lost Time 13.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.00 

------------________--------------------------------------------------- 
Signal Operations * 

NB Right IEB Right 
SB Right IWB Right 
Green 18. OA IGreen 44.0P 
Yellow/AR 4.0 IYellow/AR 4.0 
Cycle Length: 70 secs Phase combination order: #1 #5 ....................................................................... 

Intersection Performance Summary 
Lane Group: Adj Sat v/c g/c Approach : 
Mvmts Cap Flow Ratio Ratio Delay LOS Delay LOS --- ----- --- ----- ---- ---- --- ----- ----- ----- 

EB L 439 1616 0.002 0.271 12.0 B 12.1 B 
T 475 1749 0.023 0.271 12.1 B 
R 404 1487 0.037 0.271 12.1 B 

TR 447 1647 0.022 0.271 12.1 B 

TR 1134 1764 0.032 0.643 2.9 A 

R 989 1538 0.001 0.643 2.9 A 

W B L  422 1556 0.313 0.271 13.3 B 13.2 B 

N B L  210 32 6 0.005 0.643 2.9 A 2.9 A 

SB LT 1163 1809 0.497 0.643 4.5 A 4.5 A 

Intersection Delay = 6.3 sec/veh Intersection LOS = B 
Lost Time/Cycle, L = 6.0 sec Critical v/c(x) = 0.442 ....................................................................... 



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 03-14-2000 
Center For Microcomputers In Transportation ....................................................................... ....................................................................... 

Streets: (E-W) Salome Highway (N-S) Wintersburg Road 

Comment: Current year (2000) P.M. peak hour 

File Name: WSALPMOO.HC9 0 Ez?;geEJEther 3-14-0 5-6 pm 

....................................................................... ....................................................................... 
I Eastbound I Westbound I Northbound I Southbound 
I L  T R I L  T R I L  T R I L  T R 
I---- ---- ----I---- ---- ----I---- ---- ----I---- ---- ---- 

No. Lanes I 1 1 1 1 1  1 <  I 1  1 <  I > 1  1 

Lane Width 111.0 11.0 ll.OllO.0 12.0 112.0 12.0 I 12.0 12.0 
Grade I 0 I 

Parking I(Y/N) N I(Y/N) N l(Y/N) N I(Y/N) N 
Bus Stops I 01 01 01 0 
Con. Peds I 01 01 01 0 
Ped Button I(Y/N) N I(Y/N) N I(Y/N) N I(Y/N) N 
Arr Type I 3 3 31 3 3 1 3  3 I 3 3 
RTOR Vols I 21 11 55 I 3 

Prop. Share1 I I ! 
Prop. Prot.1 I I I 

7 Volumes I 1 12 51 8 14 21 23 434 1151 10 22 
PHF or PK1510.90 0.90 0.9010.90 0.90 0.9010.90 0.90 0.9010.90 0.90 0.90 

0 
5 5 

0 I 0 I 
5 51 5 5 51 5 % Heavy Vehl 5 5 5 1  5 

Lost Time (3.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.00 

....................................................................... 
Signal Operations 

Phase Combination 1 2 3 4 1  5 6 7 8 * 
* * INB Left 

I Thru 
I Right * 

Peds 
WB Left * (SB Left 

I Thru Thru * 
Right * I Right * 
Peds I Peds 

* mEB Right E: * 
* 
* 

Peds I 

NB Right JEB Right 
SB Right IWB Right 
Green 18. OA I Green 44. OP 
Yellow/AR 4.0 IYellow/AR 4.0 
Cycle Length: 70 secs Phase combination order: #1 #5 ....................................................................... 

Intersection Performance Summary 
Lane Group: Adj Sat v/c g/c Approach : 

Flow Ratio Ratio Delay LOS Delay LOS ------- ----- ----- ----- --- ----- --- Mvmts Cap 

EB L 430 1583 0.002 0.271 12.0 B 
T 475 1749 0.027 0.271 12.1 B 
R 404 1487 0.010 0.271 12.0 B 

B W B L  420 1546 0.021 0.271 12.1 B 
TR 487 1793 0.035 0.271 12.1 B 

NB L 1000 1555 0.026 0.643 2.9 A 4.4 A 
TR 1142 1777 0.481 0.643 4.4 A 

930 1447 0.038 0.643 3.0 A 2.9 A 
R 989 1538 0.005 0.643 2.9 A 

Intersection Delay = 4.8 sec/veh Intersection LOS = A 

----- ---- 
B 12.1 

12.1 

= 0.348 
.,, LT 

Lost Time/Cycle, L = 6.0 sec Critical v/c(x) ----------------------------------------------------------------------- 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
File Name ................ 339SAMOO.HCO 
Streets: (N-SJ 339th Avenue (E-W) Salome Highway 
Major Street Direction.... EW 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/14/0 
Other Information ......... AM Peak Hour - 2000 (current year) 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) .................................................................. 
Left Turn Major Road 5.00 2.10 

2.60 Right Turn Minor Road 5.50 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Worksheet for TWSC Intersection ........................................................ 
Step 1: RT from Minor Street NB SB 

Conflicting Flows: (vph) 24 127 
Potential Capacity: (pcph) 1346 1194 
Movement Capacity: (pcph) 1346 1194 
Prob. of Queue-free State: 1.00 0.98 

-------------------------------------------------------- 

Step 2: LT from Major Street WB EB 

Conflicting Flows: (vph) 129 
Potential Capacity: (pcph) 1488 
Movement Capacity: (pcph) 1488 
Prob. of Queue-free State: 1.00 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob, 
of Queue-free State: 1.00 

-------------------------------------------------------- 

Conflicting Flows: (.vph) 168 156 
Potential Capacity: (pcph) 846 860 
Major LT, Minor TH 
Impedance Factor: 1.00 1.00 

Adjusted Impedance Factor : 1.00 1.00 
Capacity Adjustment Factor 
due to Impeding Movements 0.97 1.00 

Movement Capacity: (pcph) 824 857 ........................................................ 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP -------- ------ ------ ------ ------------ ------ --------- 
NB L 1 824 > 824 > 4.4 > A  
SB L 8 857 > > > 

SB R 26 1194 > > > 
1093 3.4 A 3.4 

EB L 6 1488 2.4 A 0.4 

Intersection Delay = 0.6 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * File Name ................. 339SPMOO.HCO 
Streets: (N-S) 339th Avenue (E-W) Salome Highway 

Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/14/0 
Other Information. ........ PM Peak Hour - 2000 (current year) 

Major Street Direction... . EW 

Adjustment Factors 
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Worksheet for TWSC Intersection ........................................................ 
Step 1: RT from Minor Street NB SB 

Conflicting Flows: (vph) 144 38 
Potential Capacity: (pcph) 1170 1325 
Movement Capacity: (pcph) 1170 1325 
Prob. of Queue-free State: 1.00 0.99 

Step 2: LT from Major Street WB EB 

Conflicting Flows: (vph) 46 
Potential Capacity: (pcph) 1630 
Movement Capacity: (pcph) 1630 
Prob. of Queue-free State: 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 

Step 3: TH from Minor Street NB SB 

Conflicting Flows: (vph) 206 
Potential Capacity: (pcph) 851 
Capacity Adjustment Factor 
due to Impeding Movements 0.99 

Movement Capacity: (pcph) 839 
Prob. of Queue-free State: 1.00 

Step 4: LT from Minor Street NB SB 

........................................................ 

-------------------------------------------------------- 
........................................................ 

........................................................ 

........................................................ 

-------------------------------------------------------- 

Conflicting Flows: (vph) 201 198 
Potential Capacity: (pcph) 810 813 
Major LT, Minor TH 
Impedance Factor: 0.99 0.99 

Adjusted Impedance Factor: 0.99 0.99 
Capacity Adjustment Factor 
due to Impeding Movements 0.98 0.99 

Movement Capacity: (pcph) 794 805 -------------------------------------------------------- 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP -------- ------ ------ ------ ------------ ------ --------- 
SB L 8 805 > > > 

SB R 8 1325 > > > 
1002 3.7 A 3.7 

EB L 20 1630 2.2 A 0.2 

Intersection Delay = 0.4 



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 03-20-2000 
Center For Microcomputers In Transportation ....................................................................... ....................................................................... 

Streets: (E-W) 1-10 ramps ( N - S )  Wintersburg Road 

Comment: AM Peak Hour, Current Year (2000) 

File Name: 10WSAMOO.HC9 0 gz?;&eEJ&her 3-14-0 6-7 

....................................................................... ....................................................................... 
I Eastbound I Westbound I Northbound I Southbound 
I L  T R I L  T R I L  T R I L  T R 
I---- ---- ----I---- ---- - - - - I - - - -  ---- ----I---- ---- ---- 

No. Lanes I I 1  1 1  > 1  I 1 <  
Volumes I I 464 111 1 6 I 32 1 
PHF or PK15) 10.90 0.9010.90 0.90 I 0.90 0.90 
Lane Width I 112.0 12.0) 12.0 I 12.0 

0 I 3 I 0 
5 I 5 5 

Grade I I 
% Heavy Vehl 1 5  21 5 
Parking I I(Y/N) N I(Y/N) N I(Y/N) N 
Bus Stops I I 01 01 0 
Con. Peds I 01 01 01 0 
Ped Button I I(Y/N) N I(Y/N) N l(Y/N) N 
Arr Type I I 3  31 3 I 3 
RTOR Vols I I 01 01 0 

Prop. Share1 I I 1 
Prop. Prot.1 I I I 
Lost Time I (3.00 3.0013.00 3.00 I 3.00 3.00 

....................................................................... 
Signal Operations 

Phase Combination 1 2 3 4 1  5 6 7 8 
EB Left INB Left 

Thru * 

Peds 
WB Left * (SB Left 

I Thru Thru * 
Right * I Right * 
Peds I Peds 

* 
Thru I 

Peds I 
I Right a Right 

* 

NB Right IEB Right 
SB Right IWB Right 
Green 35. OA I Green 27. OP 
Ye1 low/AR 4.0 IYellow/AR 4.0 
Cycle Length: 70 secs Phase combination order: #1 #5 ....................................................................... 

Intersection Performance Summary 
Lane Group: Adj Sat V/C g / c  Approach : 
Mvmts Cap 

R 814 1583 0.015 0.514 5.4 B 

Flow Ratio Ratio Delay LOS Delay LOS ------- ----- ----- ----- --- ----- --- ----- ---- 
WB L 884 1719 0.584 0.514 8.4 B 8.3 B 

NB LT 709 1772 0.011 0.400 8.2 B 8.2 B 
SB ’ TR 648 1621 0.057 0.400 8.3 B 8.3 B 

Intersection Delay = 8.3 sec/veh Intersection LOS = B 
Lost Time/Cycle, L = 6.0 sec Critical v/c(x) = 0.353 ....................................................................... 

a 
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*********f**************************************************~*** 

0 File Name ................ 10WUPMOO.HCO 
Streets: (N-S) Wintersburg Road (E-W) 1-10 Eastbound ramps 
Major Street Direction.... NS 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/14/0 

Two-way Stop-controlled Intersection 

Other Information.. ....... Current year (2000) P.M. peak hour, southern ram 
PS 

........................................................................ ........................................................................ 
I Northbound I Southbound I Eastbound I Westbound 
I L  T RI L T Rl L T RI L T R 
I---- ---- ---- 

No. Lanes I 0 1< 0 
Stop/Yield I N 
Volumes I 26 377 
PHF I .9 .9 
Grade I 0 
MC's ( % I  I 0 0 
SU/RV's ( % ) I  0 0 
CV'S ( % I  I 5 5 
PCE s I 1.05 1.05 

Adjustment Factors 

Vehicle Critical Fo 1 1Ow-u~ 
Maneuver Gap (tg) Time (tf) .................................................................. 
Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 
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Worksheet for TWSC Intersection ........................................................ 
Step 1: RT from Minor Street WB EB -------------------------------------------------------- 
Conflicting Flows: (vph) 34 

Prob. of Queue-free State: 1.00 

Potential Capacity: (pcph) 1331 
Movement Capacity: (pcph) 1331 
........................................................ 
Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 403 

1102 Movement Capacity: (pcph) 
Prob. of Queue-free State: 0.96 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 

........................................................ 
Potential Capacity: (pcph) 1102 

of Queue-free State: 0.95 ........................................................ 
Step 3: TH from Minor Street WB EB -------------------------------------------------------- 
Conflicting Flows: (vph) 449 
Potential Capacity: (pcph) 634 
Capacity Adjustment Factor 
due to Impeding Movements 0.95 

Movement Capacity: (pcph) 605 
Prob. of Queue-free State: 1.00 ........................................................ 
Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 260 

Major LT, Minor TH 
Impedance Factor: 0.95 

Adjusted Impedance Factor: 0.95 
Capacity Adjustment Factor 
due to Impeding Movements 0.95 

Movement Capacity: (pcph) 715 

........................................................ 
Potential Capacity: (pcph) 749 

........................................................ 

. .  
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
LOS BY APP Movement v(pcph) Cm(pcph) Csh(pcph) Delay 

EB R 3 1331 > 1331 > 2 . 7  > A  
------------ ------ --------- ------ ------ -------- ------ 

SB L 46 1102 3.4 A 0.9 

Intersection Delay = 0.1 



APPENDIX C 

PEAK CONSTRUCTION TRAFFIC (2002) 
HIGHWAY CAPAClTYSOF7VkARE OUTPUT 
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File Name ................ ENTAM02.HCO 
Streets: ( N - S )  Plant entrance (E-W) Elliot 
Major Street Direction.... EW 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis.. ........ 3/2O/O 
Other Information.. ....... Construction volumes, AM Peak Hour, 2002 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) .................................................................. 
Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP 

WB L 18 1248 2.9 A 1.2 
-------- ------ ------ ------ ------------ ------ --------- 

Intersection Delay = 0.1 



Center For Microcomputers In Transportation 
Page 1 HCS: Unsignalized Intersection Release 2.1 

File Name ................ ENTPM02.HCO 
Streets: (N-S) Plant entrance (E-W) Elliot 
Major Street Direction... . EW 
Length of Time Analyzed ... 60 (min) 
Analyst ................... E J D  
Date of Analysis .......... 3/20/0 
Other Information.. ....... Construction volumes, PM Peak Hour, 2002 

Adjustment Factors 

Vehicle Critical Follow-up 
Gap (tg) Time (tf) Maneuver 

2.10 Left Turn Major Road 5.00 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

------------------------------------------------------------------ 
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e 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP 

NB L 333 1019 > > > 
1032 5.3 B 5.3 

NB R 18 1350 > > > 

------------ ------ --------- -------- ------ ------ ------ 

W B L  2 1672 2.2 A 0.7 

Intersection Delay = 4.8 



a 
1985 HCMzTWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FACILITY LOCATION .... Elliot Road west of Proposed Plant, 2002 
ANALYST.......,...... EJD 
TIME OF ANALYSIS..... AM Peak 

OTHER INFORMATION. ... Includes construction traffic . DATE OF ANALYSIS.... . 03-20-2000 

A )  ADJUSTMENT FACTORS 

PERCENTAGE OF TRUCKS... ..................... 5 
PERCENTAGE OF BUSES........ ................. 0 
PERCENTAGE OF RECREATIONAL VEHICLES......... 4 
DESIGN SPEED (MPH) .......................... 60 
PEAK HOUR FACTOR... ......................... .9 
DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 7 / 93 
LANE WIDTH (FT) ............................. 12 
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) .., 14 
PERCENT NO PASSING ZONES.................... 10 

B 2.2 2 2.5 1 .74 .89 

C 2.2 2 2.5 1 .74 .89 

D 2 1.6 1.6 1 .74 .93 

E 2 1.6 1.6 1 .74 .93 

C) LEVEL OF SERVICE RESULTS 

INPUT VOLUME(vph) : 310 
ACTUAL FLOW RATE: 344 

SERVICE 
LOS FLOW RATE v/c 
A 283 .15 
B 500 .27 
C 796 .43 
D 1235 .64 
E 1929 1 

............................................................. 

--- --------- ----- 

LOS FOR GIVEN CONDITIONS: B 



1985 HCMZTWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION. ... Elliot Road west of Proposed Plant, 2002 
ANALYST............,. EJD 
TIME OF ANALYSIS. .... PM Peak Hour 
DATE OF ANALYSIS..... 03-20-2000 
OTHER INFORMATION .... Includes construction traffic 

A) ADJUSTMENT FACTORS ............................................................. 
PERCENTAGE OF TRUCKS. ....................... 5 
PERCENTAGE OF BUSES.....,.,................. 0 
PERCENTAGE OF RECREATIONAL VEHICLES......... 4 
DESIGN SPEED (MPH) .......................... 60 
PEAK HOUR FACTOR..... ....................... .9 
DIRECTIONAL DISTRIBUTION (UP/DOWN) ..,..,..,. 8 / 92 . 
LANE WIDTH (FT) ............................. 12 
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ... 14 
PERCENT NO PASSING ZONES .................... 10 

B) CORRECTION FACTORS ............................................................. 
LEVEL TERRAIN 

B 2.2 2 2.5 1 .74 .89 

C 2.2 2 2.5 1 .74 .89 

D 2 1.6 1.6 1 .74 .93 

E 2 1.6 1.6 1 .74 .93 

C) LEVEL OF SERVICE RESULTS 

INPUT VOLUME(vph) : 312 
ACTUAL FLOW RATE: 347 

SERVICE 
LOS FLOW RATE v/c 

A 283 . .15 
B 500 .27 
C 796 .43 
D 1235 .64 
E 1929 1 

------------------------------------------------------------- 

--- --------- ----- 

LOS FOR GIVEN CONDITIONS: B 
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File Name ................ PVAM02RT.HCO 
Streets: (N-S) Palo Verde entrance (E-W) Wintersburg Road 
Major Street Direction.... NS 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/20/0 
Other Information. ........ Construction Traffic, AM Peak Hour, 2002 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) .................................................................. 
Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 
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Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

26 
1343 
1343 
0.98 ........................................................ 

Step 2: LT from Major Street SB NB ........................................................ 
Conflicting Flows: (vph) 45 
Potential Capacity: (pcph) 1632 
Movement Capacity: (pcph) 1632 
Prob. of Queue-free State: 0.58 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.48 ........................................................ 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 898 
Potential Capacity: (pcph) 320 
Major LT, Minor TH 
Impedance Factor: 0.48 

Adjusted Impedance Factor: 0.48 
Capacity Adjustment Factor 
due to Impeding Movements 0.48 

Movement Capacity: (pcph) 154 

........................................................ 

e .  
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP -------- ------ ------ ------ ------------ ------ --------- 
WB R 28 1343 > 1343 > 2.7 > A  

SB L 679 1632 3.8 A 2.5 

Intersection Delay = 2.4 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
File Name ................ PVPM02RT.HCO 
Streets: (N-S) Palo Verde entrance (E-W) Wintersburg Road 
Major Street Direction.... NS 

Analvst................... EJD 
Length of Time Analyzed ... 60 (min) 
Date of Analysis .......... 3/20/0 
Other Information. ........ Construction Traffic, PM Peak Hour, 2002 

Adjustment Factors 

Critical Fo 1 lOW-Up Vehicle 
Maneuver Gap (tg) Time (tf) .................................................................. 
Left Turn Major Road 5.00 2.10 

2.60 Right Turn Minor Road 5.50 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 
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Worksheet for TWSC Intersection ........................................................ 
Step 1: RT from Minor Street WB EB ........................................................ 
Conflicting Flows: (vph) 2aa 
Potential Capacity: (pcph) 989 
Movement Capacity: (pcph) 989 
Prob. of Queue-free State: 0.41 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 289 
Potential Capacity: (pcph) 1248 

Prob. of Queue-free State: 0.97 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 

........................................................ 

........................................................ 

Movement Capacity: (pcph) 1248 

of Queue-free State: 0.97 ........................................................ 
Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 330 
Potential Capacity: (pcph) 682 
Major LT, Minor TH 
Impedance Factor: 0.97 

Adjusted Impedance Factor: 0.97 
Capacity Adjustment Factor 
due to Impeding Movements 0.97 

Movement Capacity: (pcph) 658 

-------------------------------------------------------- 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP 

WB L 9 658 > > > 

WB R 582 989 > > > 

------------ ------ --------- ------ ------ -------- ------ 
981 9.2 B 9.2 

SB L 43 1248 3.0 A 1.9 

Intersection Delay = 5.5 

. .  



e 

. .  

e 

1985 HCMzTWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION.... Wintersburg Road s/o Salome Highway 
ANALYST .............. EJD 
TIME OF ANALYSIS..... AM Peak Hour 
DATE OF ANALYSIS.... . 03-23-2000 
OTHER INFORMATION.... Construction traffic (2002) 

A )  ADJUSTMENT FACTORS ............................................................. 
PERCENTAGE OF TRUCKS ........................ 1 
PERCENTAGE OF BUSES.... ..................... 0 
PERCENTAGE OF RECREATIONAL VEHICLES... ...... 0 
DESIGN SPEED (WH) .......................... 60 
PEAK HOUR FACTOR............................ 1 
DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 4 / 96 
LANE WIDTH (FT) ............................. 12 
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ... 14 
PERCENT NO PASSING ZONES .................... 16 

B) CORRECTION FACTORS ............................................................. 
LEVEL TERRAIN 

LOS 

A 
--- 

B 2.2 2 2.5 1 -73 .99 

C 2.2 2 2.5 1 .73 .99 

D 2 1.6 1.6 1 .73 .99 

E 2 1.6 1.6 1 .73 .99 

C) LEVEL OF SERVICE RESULTS 

INPUT VOLUME(vph) : 954 
ACTUAL FLOW RATE: 954 

LOS FLOW RATE v/c 
A 243 . .12 
B 485 .24 
C 788 .39 
D 1255 -62 
E 2024 1 

............................................................. 

SERVICE 

e-- --------- ----e 

LOS FOR GIVEN CONDITIONS: D 



1985 HCM:TWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION..,. Wintersburg Road s/o Salome Highway 
ANALYST .............. EJD 
TIME OF ANALYSIS..... PM Peak Hour 
DATE OF ANALYSIS..... 03-23-2000 
OTHER INFORMATION.. .. Construction traffic (2002) 

A)  ADJUSTMENT FACTORS -__---------------------------------------------------------- 
PERCENTAGE OF TRUCKS ......................... 1 
PERCENTAGE OF BUSES ......................... 0 
PERCENTAGE OF RECREATIONAL VEHICLES..... .... 0 
DESIGN SPEED (MPH) .......................... 60 
PEAK HOUR FACTOR ............................ 1 
DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 5 / 95 
LANE WIDTH (FT) ............................. 12 
USABLE SHOULDER WIDTH (AVG, WIDTH IN FT,) ... 14 
PERCENT NO PASSING ZONES .................... 16 

B) CORRECTION FACTORS ............................................................. 
LEVEL TERRAIN 

B 2.2 2 2.5 1 .73 .99 

C 2.2 2 2.5 1 .73 .99 

D 2 1.6 1.6 1 . 73 .99 

E 2 1.6 1.6 1 .73 .99 

LEVEL OF SERVICE RESULTS 

INPUT VOLUME(vph): . 870 
ACTUAL FLOW RATE: 870 

............................................................. 

SERVICE 
LOS FLOW RATE v/c 
A 243 .12 
B 485 .24 
C 788 .39 
D 1255 .62 
E 2024 1 

--- --------- ----- 

LOS FOR GIVEN CONDITIONS: D 



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 03-20-2000 
Center For Microcomputers In Transportation ----------------------------------------------------------------------- ----------------------------------------------------------------------- 

Streets: (E-W) Salome Highway (N-S) Wintersburg Road 
Analyst: EJD File Name: WSALAM02 .HC9 
Area Type: Other 3-20-0 6-7 AM @ Comment: Construction traffic, AM Peak Hour, 2002 ....................................................................... ----------------------------------------------------------------------- 

I Eastbound I Westbound I Northbound I Southbound 
I L  T R I L  T R I L  T R I L  T R 
I---- ---- ----I---- ---- ----I---- ---- ----I---- ---- ---- 

No. Lanes I 1 1 1 I 1  1 <  I 1  1 <  I > 1  1 
Volumes I 2 11 41) 169 5 101 2 28 101 1 755 1 

Lane Width 111.0 11.0 ll.OllO.0 12.0 112.0 12.0 I 12.0 12.0 
Grade I 0 I 0 I 0 I 0 
% Heavy Vehl 5 5 51 5 5 51 5 5 51 5 5 5 
Parking l(Y/N) N I(Y/N) N l(Y/N) N I(Y/N) N 
Bus Stops I 01 01 01 0 
Con. Peds I 01 01 01 0 
Ped Button I(Y/N) N I(Y/N) N I(Y/N) N I(Y/N) N 
Arr Type I 3 3 31 3 3 1 3  3 I 3 3 

Prop. Share1 I I I 
Prop. Prot. I I I I 

Phase Combination 1 2 3 4 1  5 6 7 8 

PHF or PK1510.90 0.90 0.9010.90 0.90 0.90(0.90 0.90 0.9010.90 0.90 0.90 

0 RTOR Vols I 20 I 51 51 
Lost Time 13.00 3.00 3.0013.00 3.00 3.00(3.00 3.00 3.0013.00 3.00 3.00 

....................................................................... 
Signal Operations 

* * INB Left 
Thru * 

* I Right * 
Peds 

WB Left * ISB Left 
I Thru Thru * 

Right * I Right * 
Peds I Peds 

I 
Peds I 

* Et 
* 
* 

NB Right IEB Right 
SB Right IWB Right 
Green 18. OA 1 Green 44. OP 
Yellow/AR 4.0 IYellow/AR 4.0 
Cycle Length: 70 secs Phase combination order: #1 #5 ....................................................................... 

Intersection Performance Summary 
Lane Group: Adj Sat v/c g/c Approach : 

Flow Ratio Ratio Delay LOS Delay LOS ------- ----- ---e- ----- --- ---e- --- Mvmts Cap 

T 475 1749 0.025 0.271 12.1 B 
R 404 1487 0.059 0.271 12.2 B 

TR 458 1687 0.024 0.271 12.1 B 

TR 1139 1772 0.032 0.643 2.9 A 

R 989 1538 0.001 0.643 2.9 A 

----- ---- 
EB L 437 1611 0.005 0.271 12.0 B 12.2 B 

WB ’ L 421 1551 0.447 0.271 14.2 B 14.1 B 

NB L 104 161 0.019 0.643 2.9 A 2.9 A 

1163 1809 0.722 0.643 7.0 B 6.9 B 

Intersection Delay = 8.3 sec/veh Intersection LOS = B OSB Lost Time/Cycle, LT L = 6.0 sec Critical v/c(x) = 0.640 ....................................................................... 



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 03-20-zuuu 
Center For Microcomputers In Transportation __-__-__--------------------------------------------------------------- ________--------------------------------------------------------------- 

Streets: (E-W) Salome Highway (N-S) Wintersburg Road 
Analyst: EJD File Name: WSALPM02.HC9 

Comment: Construction traffic, PM Peak Hour, 2002 
Area Type: Other 3-20-0 .5 '7 AplI 5-6 2M 

....................................................................... _____-__--------------------------------------------------------------- 
I Eastbound I Westbound I Northbound I Southbound 

e 
I L  T R I L  T R I L  T R I L  T R 
I---- ---- ----I---- ---- - - - - I - - - -  ---- ----I---- ---- ---- 

No. Lanes I 1 1 1 1 1  1 <  I 1  1 <  I > 1  1 
8 Volumes I 2 13 61 9 15 31 36 668 1661 11 23 

PHF or PK1510.90 0.90 0,9010.90 0.90 0.9010.90 0.90 0.9010.90 0.90 0.90 
12.0 12.0 Lane Width 111.0 11.0 ll.OllO.0 12.0 112.0 12.0 I 

5 
0 I 0 I 0 I 
5 5 1  5 5 51 5 5 51 5 5 

Grade I 
% Heavy Vehl 5 
Parking i(Y/N) N I(Y/N) N I(Y/N) N I(Y/N) N 
Bus Stops I 01 01 01 0 
Con. Peds I 01 01 01 0 
Ped Button I(Y/N) N I(Y/N) N l(Y/N) N l(Y/N) N 
Arr Type 1 3 3 3 1  3 3 1 3  3 I 3 3 
RTOR Vols I 31 11 83 I 
Lost Time 13.00 3.00 3.0013.00 3.00 3.00(3.00 3.00 3.0013.00 3.00 3.00 
Prop. Share1 I I I 
Prop. Prot. I I I I 

0 

4 

....................................................................... 
Signal Operations 

Phase Combination 1 2 3 4 1  5 6 7 8 
EB Left * INB Left 

Thru * Thru * 
Right * I 

I 
Peds I * ISB Left 

Thru * Thru * I 
Right * I Right * 
Peds I Peds 

* 
* 

* e %F 
WB Left 

NB Right IEB Right 
SB Right IWB Right 
Green 18 . OA I Green 44. OP 
Ye 1 low/AR 4.0 IYellow/AR 4.0 
Cycle Length: 70 secs Phase combination order: #1 #5 ----------------------------------------------------------------------- 

Intersection Performance Sununary 
Lane Group: Adj Sat v/c g/c Approach : 
Mvmts Cap 

EB L 427 1573 0.005 0.271 12.0 B 
T 475 1749 0.029 0.271 12.1 B 
R 404 1487 0.010 0.271 12.0 B 

' TR 483 1780 0.039 0.271 12.1 B 

TR 1144 1780 0.729 0.643 7.1 B 

R 989 1538 0.005 0.643 2.9 A 

Flow Ratio Ratio Delay LOS Delay LOS ------- ----- ----- ----- --- ----- --- ----- ---- 
B 12.1 

WB L 419 1542 0.024 0.271 12.1 B 12.1 B 

NB L 991 1542 0.040 0.643 3.0 A 6.9 B 

SB LT 827 1287 0.046 0.643 3.0 A 3.0 A 

Intersection Delay = 7.0 sec/veh Intersection LOS = B 
@Lost Time/Cycle, L = 6.0 sec Critical v/c(x)  = 0.524 ....................................................................... 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
File Name ................ 339SAM02.HCO 
Streets: (N-S) 339th Avenue (E-W) Salome Highway 
Major Street Direction.... EW 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/20/0 
Other Information......... Construction traffic, AM Peak Hour, 2002 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) .................................................................. 
Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Paae 2 * **************************************************************** a 

Worksheet for TWSC Intersection ........................................................ 
Step 1: RT from Minor Street NB SB 

Conflicting Flows: (vph) 25 172 
Potential Capacity: (pcph) 1345 1133 
Movement Capacity: (pcph) 1345 1133 
Prob. of Queue-free State: 1.00 0.97 

Step 2: LT from Major Street WB EB 

Conflicting Flows: (vph) 175 
Potential Capacity: (pcph) 1415 
Movement Capacity: (pcph) 1415 

TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 

-------------------------------------------------------- 

........................................................ 

........................................................ 

Prob. of Queue-free State: 1.00 

-------------------------------------------------------- 
Step 3: TH from Minor Street NB SB 

Conflicting Flows: (vph) 206 
Potential Capacity: (pcph) 851 
Capacity Adjustment Factor 
due to Impeding Movements 0.99 

Movement Capacity: (pcph) 847 
Prob. of Queue-free State: 1-00 

-------------------------------------------------------- 

........................................................ 
Step 4: LT from Minor Street NB SB 

Conflicting Flows: (vph) 218 204 
Potential Capacity: (pcph) 792 807 
Major LT, Minor TH 
Impedance Factor: 0.99 0.99 

Adjusted Impedance Factor: 0.99 1.00 
Capacity Adjustment Factor 
due to Impeding Movements 0.96 1.00 

Movement Capacity: (pcph) 764 804 

-------------------------------------------------------- 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 **************************************************************** a 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP 

NB L 2 764 > 764 > 4.7 > A  
SB L 9 804 > > > 

SB R 35 1133 > > > 

-------- ------ ------ ------ ------------ --------- 

1045 3.6 A 3.6 

EB L 7 1415 2.6 A 0.5 

Intersection Delay = 0.7 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
File Name ....'............ 339SPM02.HCO 
Streets: (N-S) 339th Avenue (E-W) Salome Highway 
Major Street Direction.... EW 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/20/0 
Other Information ......... Construction traffic, PM Peak Hour, 2002 

Adjustment Factors 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Step 3: TH from Minor Street NB SB 

Conflicting Flows: (vph) 260 

Capacity Adjustment Factor 
due to Impeding Movements 0.98 

Movement Capacity: (pcph) 782 
Prob. of Queue-free State: 1-00 

........................................................ 
Potential Capacity: (pcph) 797 

........................................................ 
Step 4: LT from Minor Street NB SB 

Conflicting Flows: (vph) 255 252 

Major LT, Minor TH 
Potential Capacity: (pcph) 754 757 

Adjusted Impedance Factor: 0.98 0.99 

due to Impeding Movements 0.97 0.99 

Impedance Factor: 0.98 0.98 

Capacity Adjustment Factor 

Movement Capacity: (pcph) 735 746 ........................................................ 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intersection Performance Summary 

EB L 27 1626 2.3 A 0 .2  

Intersection Delay = 0.4 



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 03-20-2000 
Center For Microcomputers In Transportation 

-----------^----------------------------------------------------------- ....................................................................... 
Streets: (E-W) 1-10 ramps (N-S) Wintersburg Road 

Comment: Construction traffic, AM Peak Hour, 2002 

File Name: 10WSAM02.HC9 
@ A”=ztyt&EJkher 3-20-0 6-7 am 

....................................................................... ....................................................................... 
I Eastbound I Westbound I Northbound 1 Southbound 
I L  T R I L  T €3 I L  T R I L  T R I---- ---- - - - - I - - - -  ---- ----I---- ---- - - - - I - - - -  ---- ---- 

No. Lanes I I 1  1 1  > 1  I 
Volumes I I 684 121 2 7 I 
PHF or PK151 10.90 0.9010.90 0.90 I 0.90 0.90 
Lane Width I 112.0 12.01 12.0 I 12.0 
Grade I I 0 I 3 I 0 
% Heavy Vehl 1 5  21 5 5 I 5 5 
Parking I I(Y/N) N I(Y/N) N l(Y/N) N 
Bus Stops 1 I 01 01 0 
Con. Peds I 01 01 01 0 
Ped Button I I(Y/N) N I(Y/N) N I(Y/N) N 
Arr Type I 1 3  31 3 I 3 
RTOR Vols I I 01 01 0 

Prop. Share1 I I I 
Prop. Prot. I I I I 

1 <  
48 2 

Lost Time I (3.00 3.0013.00 3.00 I 3.00 3.00 

....................................................................... 
Signal Operations 

Phase Combination 1 2 3 4 1  5 6 7 8 * INB Left 
Thru I Thru * 

Right 
Peds Peds 

WB Left * ISB Left 
Thru * I Thru * 
Right * I Right * 
Peds I Peds 

I 
I 

m EB :::it 
NB Right IEB Right 
SB Right IWB Right 

Yellow/AR 4.0 IYellow/AR 4.0 
Cycle Length: 70 secs Phase combination order: #1 #5 

Green 40. OA I Green 22. OP 

....................................................................... 
Intersection Performance Summary 

Lane Group: Adj Sat V/C g/c Approach: 
Flow Ratio Ratio Delay LOS Delay LOS ------- ----- ----e ----- --- ----- --- Mvmts Cap 

R 927 1583 0.014 0.586 3.9 A 

----- ---- 
WB L 1007 1719 0.755 0.586 9.3 B 9.2 B 

NB LT 576 1754 0.017 0.329 10.3 B 10.3 B 
SB TR 532 1619 0.103 0.329 10.6 B 10.6 B 

Intersection Delay = 9.3 sec/veh Intersection LOS = B 
Lost Time/Cycle, L = 6.0 sec Critical v/c(x) = 0.521 ....................................................................... 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2 .1  Page 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
File Name ................ 10WUPM02.HCO 
Streets: (N-S) Wintersburg Road (E-W) 1-10 Eastbound ramps 
Major Street Direction.... NS 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/20/0 
Other Information... ...... Construction traffic, PM Peak Hour, 2002 

Adjustment Factors 

Vehicle 
Maneuver 

Fo 1 1 OW- up 
Time (tf) 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minox Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

~ ~~~ 

2.10 
2.60 
3.30 
3.40 

. .  



Center For Microcomputers In Transportation 
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Worksheet for TWSC Intersection 

Step 1: RT from Minor Street WB EB ........................................................ 
Conflicting Flows: (vph) 35 
Potential Capacity: (pcph) 1329 
Movement Capacity: (pcph) 1329 
Prob. of Queue-free State: 1-00 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 637 
Potential Capacity: (pcph) 852 
Movement Capacity: (pcph) 852 
Prob. of Queue-free State: 0.98 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 

........................................................ 

of Queue-free State: 0.98 ........................................................ 
Step 3: TH from Minor Street WB EB 

Conflicting Flows: (vph) 685 
Potential Capacity: (pcph) 477 
Capacity Adjustment Factor 
due to Impeding Movements 0.98 

Movement Capacity: (pcph) 468 
Prob. of Queue-free State: 1.00 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 388 
Potential Capacity: (pcph) 631 
Major LT, Minor TH 
Impedance Factor: 0.98 

Adjusted Impedance Factor: 0.98 
Capacity Adjustment Factor 
due to Impeding Movements 0.98 

Movement Capacity: (pcph) 620 

........................................................ 

........................................................ 

........................................................ 



Center For Microcomputers In Transportation 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP -------- ------ ------ ------ ------------ ------ --------- 
EB R 4 1329 > 1329 > 2.7 > A  

SB L 15 852 4.3 A 1.2 

Intersection Delay = 0.1 



APPENDIX D 

OPERATION TRAFFIC (2003) 
HIGHWAY CAPACIWSOFTWARE OUTPUT 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
File Name ................ ENTAM03.HCO 
Streets: (N-S) Plant entrance (E-W) Elliot 
Major Street Direction.... EW 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/21/0 
Other Information....... .. Operational volumes, AM Peak Hour, 2003 

e 

Adjustment Factors 

Vehicle Critical FollOW-up 
Maneuver Gap (tg) Time (tf) ------------------------------------------------------------------ 
Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Paae 2 - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a 

Worksheet for TWSC Intersection 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

32 
1050 

1.00 
1049 
1.00 

Step 4: LT from Minor Street NB SB 

Conflicting Flows: (vph) 32 
Potential Capacity: (pcph) 1015 
Major LT, Minor TH 

Capacity Adjustment Factor 

Movement Capacity: (pcph) 1014 

........................................................ 

Impedance Factor: 1.00 
Adjusted Impedance Factor: 1.00 

due to Impeding Movements 1.00 

........................................................ 

a .  



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Paae 3 d -  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 
Intersection Performance Summary 

Delay FlowRate MoveCap SharedCap Avg.Tota1 
LOS BY APP 

1039 3.5 A 3.5 

Movement v(pcph) Cm(pcph) Csh(pcph) Delay 

NB L 10 1014 > > > 

NB R 1 1372 > > > 

------------ ------ --------- ------ ------ -------- ------ 

WB L 1 1690 2.1 A 0.1 

Intersection Delay = 0.8 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
File Name ................ ENTPM03.HCO 
Streets: ( N - S )  Plant entrance (E-W) Elliot 
Major Street Direction.... EW 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/21/0 
Other Information......... Operational volumes, PM Peak Hour, 2003 

Adjustment Factors 

Vehicle Critical Fo 1 1 O W - U ~  
Maneuver Gap (tg) Time (tf) .................................................................. 
Left Turn Major Road 5.00 2 - 1 0  
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Worksheet for TWSC Intersection 

Step 1: RT from Minor Street NB SB 

Conflicting Flows: (vph) 28 
Potential Capacity: (pcph) 1340 
Movement Capacity: (pcph) 1340 

........................................................ 

Prob. of Queue-free State: 1.00 ........................................................ 
Step 2: LT from Major Street WB EB ........................................................ 
Conflicting Flows: (vph) 34 

Prob. of Queue-free State: 1.00 

Potential Capacity: (pcph) 1652 
Movement Capacity: (pcph) 1652 

TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 1.00 ........................................................ 

Step 3: TH from Minor Street NB SB 

Conflicting Flows: (vph) 37 

due to Impeding Movements 1.00 

Prob. of Queue-free State: 1.00 

Potential Capacity: (pcph) 1043 
Capacity Adjustment Factor 

Movement Capacity: (pcph) 1040 

........................................................ 
Step 4: LT from Minor Street NB SB -------------------------------------------------------- 
Conflicting Flows: (vph) 37 

Impedance Factor: 1-00 
Adjusted Impedance Factor: 1.00 

due to Impeding Movements 1.00 

Potential Capacity: (pcph) 1008 
Major LT, Minor TH 

Capacity Adjustment Factor 

Movement Capacity: (pcph) 1006 



Center For Microcomputers In Transportation 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP 

NB L 10 1006 > > > 
1029 3.5 A 3.5 

NB R 1 1340 > > > 

-------- ------ ------ ------ ------------ ------ --------- 

WB L 4 1652 2.2 A 1.0 

Intersection Delay = 0.8 



1985 HCMzTWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION .... Elliot Road at Proposed Plant, 2003 
ANALYST... ........... EJD 
TIME OF ANALYSIS. .... AM Peak Hour 
DATE OF ANALYSIS.... . 03-21-2000 
OTHER INFORMATION. ... Operational Traffic 

A) ADJUSTMENT FACTORS ............................................................. 
PERCENTAGE OF TRUCKS ......................... 5 
PERCENTAGE OF BUSES.,. ...................... 0 
PERCENTAGE OF RECREATIONAL VEHICLES ......... 4 
DESIGN SPEED (MPH) .......................... 60 
PEAK HOUR FACTOR ............................ .9 
DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 42 / 58 
LANE WIDTH (FT) ............................. 12 
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ... 14 
PERCENT NO PASSING ZONES .................... 10 

B) CORRECTION FACTORS ............................................................. 
LEVEL TERRAIN 

B 2.2 2 2.5 1 -95 .89 

C 2.2 2 2.5 1 .95 .89 

D 2 1.6 1.6 1 .95 .93 

E 2 1.6 1.6 1 .95 .93 

LOS FOR GIVEN CONDITIONS: A 



1985 HCM:TWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION.... ELLIOT ROAD AT PROPOSED PLhn?T, 2CO3 
ANALYST .............. E J D  
TIME OF AXALYSIS. .... 3M PEAK HOUR 
=ATE OF AXALYSIS . .  ... 03-21-2000 
CTBEE INFCKIATI3N. ... 3PEMTIOFGXL TPAFFIC 

A) AEJ'U'STNENT FACTORS 
------_------_--__--L__________________I--------------------- 

PERCEMTAGE OF TRUCRS... ..................... 4 

PERCEMTAGE OF BUSES ......................... 0 
PERCENTAGE OF RECREATIONAL VEHICLES. . . . . .  ... 4 
DESIGN SPEED (XPH) .......................... 60 
PEAK HOUR F A C T O R . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  
DIRECTIONAL DISTZIEUTION (UP/DOWN) .......... 26 / 74 
LANE WIDTH (FT] ............................. 12 
USABLE SHOULDER WIIlTII (AVG. WIETH I N  F T . )  ... 14 

- ~ n  PERCENT NO PASSING ZONES.. . . . . . . . .  .......... A W  

CORRECTION FACTORS 

LEVEL TERRAIN 
----------_--___-___----------------------------------------- 

B 2.2 2 2.5 1 .87 83 

C 2.2 2 2 .5  1 .87 .%8 

E & 9 1.6 1.6 1 .87 .93 

E 2 1.6 1.6 1 .87 .93 

LCS FOR GIVEN COhQITIONS: A 
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File Name ................ PVAM03RT.HCO 
Streets: (N-S) Palo Verde entrance (E-W) Wintersburg Road 
Major Street Direction.... NS 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/21/0 
Other Information ......... Operational Traffic, AM Peak Hour, 2003 

Adjustment Factors 

Vehi c 1 e 
Maneuver 

Fol lOW-Up 
Time (tf) _----------------------------------------------------------------- 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 
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Worksheet for TWSC Intersection 

Step 1: RT from Minor Street WB EB ........................................................ 
Conflicting Flows: (vph) 34 
Potential Capacity: (pcph) 1331 
Movement Capacity: (pcph) 1331 
Prob. of Queue-free State: 0.98 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 54 
........................................................ 
Potential Capacity: (pcph) 1616 
Movement Capacity: (pcph) 1616 
Prob. of Queue-free State: 0.57 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.57 ........................................................ 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 638 
Potential Capacity: (pcph) 452 
Major LT, Minor TH 
Impedance Factor: 0.57 

Adjusted Impedance Factor: 0.57 
Capacity Adjustment Factor 
due to Impeding Movements 0.57 

Movement Capacity: (pcph) 258 

........................................................ 

-------------------------------------------------------- 
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@ 
Intersection Performance Summary 

SB L 687 1616 3.9 A 3.7 

Intersection Delay = 3.3 

. .  
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************************~*************************************** 
File Name ................ PVPM03RT.HCO 
Streets: (N-S) Palo Verde entrance (E-W) Wintersburg Road 
Major Street Direction.... NS 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/21/0 
Other Information ......... Operational Traffic, PM Peak Hour, 2003 

Adjustment Factors 

Vehicle Critical FollOW-Up 
Maneuver Gap (ts) Time (tf) ____________--______---------------------------------------------- 
Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Worksheet for TWSC Intersection 

. .  
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP 

WB L 9 947 > > > 

WB R 588 1365 > > > 

-------- ------ -----e ------ ------------ ------ --------- 
1356 4.7 A 4.7 

SB L 43 1690 2.2 A 1.2 

Intersection Delay = 4.2 



1985 HCMtTWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION .... Wintersburg Road s/o Salome Highway 
ANALYST .............. EJD 
TIME OF ANALYSIS.. ... AM Peak Hour 
DATE OF ANALYSIS... .. 03-23-2000 
OTHER INFORMATION .... Operational Traffic (2003) 

A) ADJUSTMENT FACTORS ............................................................. 
PERCENTAGE OF TRUCKS...... .................. 1 
PERCENTAGE OF BUSES........ ................. 0 
PERCENTAGE OF RECREATIONAL VEHICLES.. ....... 0 
DESIGN SPEED (MPH) .......................... 60 
PEAK HOUR FACTOR ............................ 1 
DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 7 / 93 
LANE WIDTH (FT) ............................. 12 

PERCENT NO PASSING ZONES...... .............. 16 USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ... 14 

B) CORRECTION FACTORS ............................................................. 0 LEVEL TERRAIN 

B 2.2 2 2.5 1 .74 .99 

C 2.2 2 2.5 1 -74 .99 

D 2 1.6 1.6 1 .74 .99 

E 2 1.6 1.6 1 .74 .99 

C) LEVEL OF SERVICE RESULTS 

INPUT VOLUME(vph) : 689 
ACTUAL FLOW RATE: 689 

LOS FLOW RATE v/c 
A 246 . .12 
B 491 -24 
C 798 .39 
D 1272 .62 
E 2051 1 

............................................................. 

SERVICE 

--- --------- ----- 

LOS FOR GIVEN CONDITIONS: C 



1985 HCM:TWO-LANE HIGHWAYS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACILITY LOCATION... . Wintersburg Road s/o Salome Highway 
ANALYST..... ......... EJD 
TIME OF ANALYSIS ..... PM Peak Hour 
DATE OF ANALYSIS... .. 03-23-2000 
OTHER INFORMATION.... Operational Traffic (2003) 

ADJUSTMENT FACTORS 

PERCENTAGE OF TRUCKS......... ............... 1 
PERCENTAGE OF BUSES.... ..................... 0 
PERCENTAGE OF RECREATIONAL VEHICLES ......... 0 
DESIGN SPEED (MPH) .......................... 60 
PEAK HOUR FACTOR. ........................... 1 

LANE WIDTH (FT) ............................. 12 

PERCENT NO PASSING ZONES......... ........... 16 

------------------------------------------------------------- 

DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 9 / 91 

USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ... 14 

CORRECTION FACTORS 

LEVEL TERRAIN 
............................................................. 

E E E f f f 
LOS T B R W d Hv 

B 2.2 2 2.5 1 .75 .99 

C 2.2 2 2.5 1 .75 .99 

D 2 1.6 1.6 1 .75 -99 

E 2 1.6 1.6 1 -75 .99 

LEVEL OF SERVICE RESULTS 

INPUT VOLUME(vph): 607 
ACTUAL FLOW RATE: 607 

............................................................. 

SERVICE 
LOS FLOW RATE v/c 
A 250 .12 
B 498 .24 
C 809 .39 
D 1289 .62 
E 2079 1 

--- --------- ----- 

LOS FOR GIVEN CONDITIONS: C 



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 03-21-2000 
Center For Microcomputers In Transportation ....................................................................... ....................................................................... 

Streets: (E-W) Salome Highway (N-S) Wintersburg Road 

Comment: Operational traffic, AM Peak Hour, 2003 

File Name: WSALAM03.HC9 
@ ~ ~ ~ y ~ ~ e E J & h e r  3-21-0 6-7 AM 

....................................................................... ....................................................................... 
I Eastbound I Westbound I Northbound I Southbound 
I L  T €3 I L  T R I L  T R I L  T R 
I - - - -  ---- ----I---- ---- ----I---- ---- ----I---- ---- ---- 

No. Lanes I 1 1 1 I 1  1 <  I 1  1 <  I > 1  1 
Volumes I 2 11 301 124 5 101 3 35 121 2 541 2 

Lane Width 111.0 11.0 ll.OllO.0 12.0 112.0 12.0 I 12.0 12.0 
Grade I 0 I 0 I 0 I 0 
% Heavy Vehl 5 5 51 5 5 51 5 5 51 5 5 5 
Parking I(Y/N) N I(Y/N) N I(Y/N) N I(Y/N) N 
B u s  Stops I 01 01 01 0 
Con. Peds I 01 01 01 0 
Ped Button I(Y/N) N I(Y/N) N I(Y/N) N I(Y/N) N 
Arr Type I 3 3 31 3 3 1 3  3 I 3 3 
RTOR Vols I 15 I 51 61 1 

Prop. Share1 I I I 
Prop. Prot.1 I I I 

PHF or PK1510.90 0.90 0.9010.90 0.90 0.9010.90 0.90 0.9010.90 0.90 0.90 

Lost Time 13.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.00(3.00 3.00 3.00 

....................................................................... 
Signal Operations 

Phase Combination 1 2 3 4 1  5 6 7 8 * 
* * INB Left 

I Thru 
* I Right * 

Peds 

Thru * Thru * 
Right * I 

I Right * 
Peds 1 Peds 

Thru * 

* OEB WB :::it Peds Left * I ISB Left 

NB Right IEB Right 
SB Right IWB Right 
Green 19. OA I Green 43. OP 
Ye1 low/AR 4.0 IYellow/AR 4.0 
Cycle Length: 70 secs Phase combination order: #1 #5 ----------------------------------------------------------------------- 

Intersection Performance Summary 
Approach : Lane Group: Adj Sat v/c g / c  

Mvmts Cap 

T 500 1749 0.024 0.286 11.6 B 
R 425 1487 0.038 0.286 11.7 B 

TR 482 1687 0.023 0.286 11.6 B 

TR 1115 1774 0.040 0.629 3.2 A 

R 967 1538 0.001 0.629 3.1 A 

Flow Ratio Ratio Delay LOS Delay LOS ----- ----- ----- --- ----- --- ------- ----- ---- 
EB L 460 1611 0.004 0.286 11.6 B 11.6 B 

WB L 443 1551 0.311 0.286 12.8 B 12.7 B 

NB L 183 291 0.016 0.629 3.2 A 3.2 A 

SB LT 1137 1809 0.530 0.629 5.1 B 5.1 B 

Intersection Delay = 6.6 sec/veh Intersection LOS = B 
Lost Time/Cycle, L = 6.0 sec Critical v/c(x) = 0.462 
--------------------____L_______________------------------------------- 

a 



EB Left * 
Thru * 
Right * 
Peds 

WB Left * 
Thru * 
Right * 
Peds 

NB Right 
SB Right 
Green 20. OA 
Ye 1 1 ow/ AR 
Cycle Length: 70 secs 

4.0 

INB Left * 
Thru * I I Right * 
Peds I 

(SB Left 
I Thru 
I Right * 
I Peds 
(EB Right 
IWB Right 
I Green 42. OP 
IYellow/AR 4.0 

* 
* 

Phase combination order: #1 #5 

Intersection Performance Summary 
Lane Group: Adj Sat v/c g/c Approach : 
Mvmts Cap 

T 525 1749 0.027 0.300 11.2 B 
R 446 1487 0.011 0.300 11.1 B 

TR 534 1780 0.036 0.300 11.2 B 

TR 1092 1777 0.522 0.614 5.3 B 

R 945 1538 0.005 0.614 3.4 A 

Flow Ratio Ratio Delay LOS Delay LOS ------- ----- ----- ----- --- ----- --- ----- ---- 
EB L 472 1573 0.004 0.300 11.1 B 11.1 B 

WB L 463 1542 0.024 0.300 11.2 B 11.2 B 

NB L 929 1513 0.030 0.614 3.4 A 5.2 B 

S B  LT 886 1443 0.051 0.614 3.5 A 3.5 A 

Intersection Delay = 5.5 sec/veh Intersection LOS = B 
Lost Time/Cycle, L = 6.0 sec Critical v/c(x) = 0.363 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Paae 1 - **************************************************************** 

0 File Name ................ 339SAM03.HCO 
Streets: (N-S) 339th Avenue (E-W) Salome Highway 
Major Street Direction.. .. EW 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/21/0 
Other Information ......... Operational traffic - AM Peak Hour - 2003 

Adjustment Factors 

Right Turn Minor Road 
Through Traffic Minor Road 

5.50 
6.00 

2.60 
3.30 

Left Turn Minor Road 6.50 3.40 
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Step 2: LT from Major Street WB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
TH Saturation Flow Rate: (pcphpl) 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 

............................................ 

of Queue-free State: 0.99 

Step 3: TH from Minor Street NB SB 

Conflicting Flows: (vph) 168 
Potential Capacity: (pcph) 890 
Capacity Adjustment Factor 
due to Impeding Movements 0.99 

Movement Capacity: (pcph) 885 
Prob. of Queue-free State: 1.00 

Step 4: LT from Minor Street NB SB 

Conflicting Flows: (vph) 178 166 
Potential Capacity: (pcph) 835 849 
Major LT, Minor TH 
Impedance Factor: 0.99 0.99 

Adjusted Impedance Factor: 0.99 1.00 
Capacity Adjustment Factor 
due to Impeding Movements 0.97 1.00 

Movement Capacity: (pcph) 810 845 

........................................................ 

........................................................ 
-------------------------------------------------------- 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP -------- ------ ------ ------ ------------ ------ --------- 
NB L . 2  810 > 810 > 4.5 > A  
SB L 9 845 > > > 

SB R 29 1187 > > > 
1083 3.4 A 3.4 

EB L 8 1478 2.4 A 0.5 

Intersection Delay = 0.7 

. .  



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
File Name ................ 339SPM03.HCO 
Streets: (N-S) 339th Avenue (E-W) Salome Highway 
Major Street Direction... EW 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis .......... 3/21/0 

. 

Other Information ......... Operational traffic, PM Peak Hour, 2003 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) .................................................................. 
Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 



Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 **************************************************************** 

Worksheet for TWSC Intersection ........................................................ 
Step 1: RT from Minor Street NB SB 

Conflicting Flows: (vph) 150 40 
Potential Capacity: (pcph) 1162 1321 
Movement Capacity: (pcph) 1162 1321 
Prob. of Queue-free State: 1.00 0.99 

........................................................ 

........................................................ 
Step 2: LT from Major Street WB EB ........................................................ 
Conflicting Flows: (vph) 49 
Potential Capacity: (pcph) 1625 
Movement Capacity: (pcph) 1625 
Prob. of Queue-free State: 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 ........................................................ 
Step 3: TH from Minor Street NB SB 

Conflicting Flows: (vph) 217 
Potential Capacity: (pcph) 839 
Capacity Adjustment Factor 
due to Impeding Movements 0.99 

Movement Capacity: (pcph) 827 
Prob. of Queue-free State: 1.00 

Step 4: LT from Minor Street NB SB 

Conflicting Flows: (vph) 212 208 
Potential Capacity: (pcph) 798 802 
Major LT, Minor TH 

Capacity Adjustment Factor 

........................................................ 

........................................................ 
-------------------------------------------------------- 

Impedance Factor: 0.99 0.99 
Adjusted Impedance Factor: 0.99 0.99 

due to Impeding Movements 0.98 0.99 
Movement Capacity: (pcph) 781 793 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP _------- ------ ------ ------ ------------ ------ --------- 

8 793 > > > 

9 1321 > > > 

SB L 

SB R 
1006 3.6 A 3.6 

21 1625 2.2 A 0.2 EB L 

. .  

Intersection Delay = 0.4 



HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 03-21-2000 
Center For Microcomputers In Transportation ....................................................................... ....................................................................... 

Streets: (E-W) 1-10 ramps (N-S) Wintersburg Road 
Analyst: EJD File Name: 10WSAM03.HC9 

Comment: Operational traffic, AM Peak Hour, 2003 
Area Type: Other 3-21-0 6-7 

....................................................................... ....................................................................... 
I Eastbound I Westbound I Northbound I Southbound 
I L  T R I L  T R I L  T €2 I L  T R 
I---- ---- ----I---- ---- ----I---- ---- ----I---- ---- ---- 

No. Lanes I I 1  1 1  > 1  I 
Volumes I I 485 121 2 8 I 
PHF or PK151 10.90 0.9010.90 0.90 I 0.90 0.90 
Lane Width 1 112.0 12.01 12.0 I 12.0 

3 I 0 
5 I 5 5 

Grade I I 0 I 
% Heavy Vehl 1 5  21 5 
Parking I I(Y/N) N l(Y/N) N I(Y/N) N 
Bus Stops I I 01 01 0 
Con. Peds I 01 01 01 0 
Ped Button I I(Y/N) N I(Y/N) N I(Y/N) N 
Arr Type I 1 3  31 3 I 

61 01 RTOR Vols I I 
Prop. Share1 I I I 
Prop. Prot.1 I I I 

1 <  
34 2 

3 
1 

3.0013.00 3.00 I 3.00 3.00 Lost Time I (3.00 

Signal Operations 
Phase Combination 1 2 3 4 1  5 6 7 8 * INB Left 

I Right eEB Z t  Peds I Peds 
WB Left * ISB Left 

Thru 
Right * 
Peds 

Thru * Thru I 

* I Thru * 
I Right * 

Peds I 
NB Right IEB Right 
SB Right JWB Right 
Green 35. OA I Green 27. OP 
Yellow/AR 4.0 I Yellow/AR 4.0 
Cycle Length: 70 secs Phase combination order: #1 #5 ....................................................................... 

Intersection Performance Summary 
Lane Group: A d j  S a t  v/c g/c Approach : 

Flow Ratio Ratio Delay LOS Delay LOS - - - - - - - ----- ----- ----- --- ----- --- Mvrnts Cap 

R 814 1583 0.007 0.514 5.4 B 

----- ---- 
WB L 884 1719 0.610 0.514 8.7 B 8.6 B 

NB LT 706 1764 0.016 0.400 8.2 B 8.2 B 
SB TR 648 1621 0.060 0.400 8.3 B 8.3 B 

Intersection Delay = 8.6 sec/veh Intersection LOS = B 
Lost Tirne/Cycle, L = 6.0 sec Critical v/c(x) = 0.369 ....................................................................... 

e 
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File Name ................ 10WUPM03.HCO 
Streets: (N-S) Wintersburg Road (E-W) 1-10 Eastbound ramps 
Major Street Direction.. .. NS 
Length of Time Analyzed ... 60 (min) 
Analyst ................... EJD 
Date of Analysis.. ........ 3/21/0 
Other Information......... Operational traffic, PM Peak Hour, 2003 

Adjustment Factors 

Vehicle 
Maneuver 

Fo 11 0w-u~ 
Time (tf) 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 . 
3.30 
3.40 
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Worksheet for TWSC Intersection ........................................................ 
Step 1: RT from Minor Street WB EB 

Conflicting Flows: (vph) 36 
Potential Capacity: (pcph) 1328 

1328 Movement Capacity: (pcph) 
Prob. of Queue-free State: 1.00 

........................................................ 

........................................................ 
Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 424 
Potential Capacity: (pcph) 1077 
Movement Capacity: (pcph) 1077 
Prob. of Queue-free State: 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 

........................................................ 

........................................................ 
Step 3: TH from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

473 
616 

0.99 
607 
1.00 ........................................................ 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 275 

Major LT, Minor TH 

Capacity Adjustment Factor 

Movement Capacity: (pcph) 724 

........................................................ 
Potential Capacity: (pcph) 734 

Impedance Factor: 0.99 
Adjusted Impedance Factor: 0.99 

due to Impeding Movements 0.99 
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Movement 

EB R 

SB L 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Tota1 Delay 
v(pcph) Cm(pcph) Csh(pcph) Delay LOS BY APP ------ ------ ------ ------------ ------ --------- 

4 1328 > 1328 > 2.7 > A  

15 1077 3.4 A 0.9 

Intersection Delay = 0.1 
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ABSTRACT 

Client: SA&B 

Land: Private 

Project Title: Sempra Survey 

Project Description: Class I l l  Survey for Proposed Electric Power Plant 

Location: One mile south of the Palo Verde Nuclear Generating Station south of Elliott 
Road near Arlington, Arizona. Legal description is the West half and Southwest quarter, 
Northeast quarter and Northwest quarter, Southeast quarter of Section 15, Township 1 
South, Range 6 West, Gila & Salt River, Baseline & Meridian. (Map Reference: USGS 
7.5' Arlington Quad). 

Number of Acres Surveyed: 440 

Number of Sites: 2 

List of Eligible Sites: None 0 
List of Ineligible Sites: AZ T:9:58 (ASM) and AZ T:9:59 (ASM). 

Comments: The survey resulted in the identification and recording of 11 isolated 
occurrences, three isolated features that are possibly historic in age, and two sites that 
are possibly historic. The information potential of these finds has been realized through 
their recording and none are considered to be eligible for inclusion in the National or 
Arizona Registers of Historic Places. 

i 



INTRODUCTION 

This report presents the results of a non-collection cultural resource survey 
(intensive field inventory) of 440 acres of privately owned land located one mile 
south of the Palo Verde Nuclear Generating Station south of Elliott Road near 
Arlington, Maricopa County, Arizona. The survey was requested by SA&B 
Environmental & Chemical Consultants (SA&B) for Sempra Energy Resources 
(Sempra) to determine whether significant cultural resources exist within the 
parcel and could be negatively affected by the purchase and development of the 
parcel for a proposed electrical power generating station. For purposes of this 
investigation, the term “cultural resources” refers to prehistoric or historic 
archaeological sites or objects and potentially significant historic buildings or 
structures. Historic sites are those that are 50 years or older. 

The survey was conducted under Entranco’s Arizona Antiquities Act permits 
(1999-68BL and 2000-19BL). The original notice of intent was submitted to the 
Arizona State Museum (ASM) on November 28, 1999 and field survey of 400 
acres occurred between November 30 and December 2, 1999. A second day of 
fieldwork was undertaken January 12, 2000 for an additional 40 acres after the 
ASM was notified. The survey was conducted by archaeologists Mary-Ellen 
Walsh (project director), Laurene Montero (principal investigator), Donelle Huffer 
and Linda Countryman (crew members). A total of 20 person days was 
expended on the field effort for this project, which was completed as Entranco 
Project No. 2-30-99250. 

This project is considered a federal undertaking as defined in 36 CFR 800.16(y), 
because it will require permits from the US Environmental Protection Agency and 
the Federal Energy Regulatory Commission. The survey methods conformed to 
accepted professional standards and policies including the Secretary of the 
lnteriots Standards and Guidelines for Archeological and Historic Preservation 
Projects and the ASM Archaeological Sife Recording Manual (1 993). 

PROJECT CHARACTERISTICS 

The 440-acre project area (study area) is located on the south side of Elliott 
Road approximately one mile south of the Palo Verde Nuclear Generating 
Station in Maricopa County (Figure 1) [west half (W %) and southwest quarter 
(SW %) of the northeast quarter (NE %) and W % of the southeast quarter (SE 
%) of Section 15, Township 1 South, Range 6 West, Gila and Salt Baseline and 
Meridian.] A 500kV transmission line marks the center section line. The 
Southern-Pacific railroad (RR) track lies approximately 131 feet (ft.) west of the 
transmission line. A utility (telephone) line delineates the western boundary of 
the project area and a wire fence marks the southern edge. 
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ENVIRONMENTAL SETTING 

The study area lies at an elevation of between 868 and 895 ft. above mean sea 
level (amsl) and is located within the Lower Colorado subdivision of the Sonoran 
Desertscrub community (Brown 1984). The parcel is undeveloped and contains 
scattered scrub vegetation, including palo verde and mesquite, creosotebush, 
and various cacti, grasses and forbs (weeds). The Hassayampa River is located 
about seven miles to the east; however, several unnamed, small and ephemeral 
drainages traverse the project area (and are not necessarily indicated on the 
corresponding topographic map). A large, unnamed drainage located in the west 
half of the study area is densely vegetated with mesquite, paloverde, and 
grasses. 

PREVIOUS RESEARCH 

A Class I literature search of the project area and surrounding land was recently 
completed by SWCA, Inc., Environmental Consultants (SWCA) for SCS 
Engineers (Goodson 1999). SWCA examined records at the State Historic 
Preservation Office (SHPO) and the ASM. They reported no relevant information 
in the SHPO files. Site files at the ASM, however, listed two surveys in the 
project area (see Figure I). These projects are briefly discussed below. Overall, 
the literature search indicated that there is very little evidence of prehistoric 
occupation or use in the study area. Historic activity represents short-term use 
and homesteading during the 1920s and 1930s. The record search indicated 
that there are no properties listed on the National Register of Historic Places 
(NRHP) within, or close to, the study area. 

Archaeological Consulting Services, Ltd., conducted a north/south oriented 
survey for a 500 kV transmission line along the center section line but recorded 
no sites (Effland and Green 1982). A pipeline survey was conducted by Dames 
and Moore, Inc., and no cultural resources were recorded (Rogge 1994). 

Entranco examined General Land Office (GLO) maps and title plats at the 
Bureau of Land Management (BLM) Public Records Office in Phoenix. The 1916 
plat map, which is the only one available, does not indicate the presence of any 
structures in Section 15. According to related title plats, separate land claims for 
320 acres in the E 1/2 of the section, for 160 acres in the W W of the W W of the 
section, and for 160 acres in the E W of the W W of Section 15 were filed during 
the 1920’s. 

Henry D. Wilkie, of Arlington, Arizona filed two claims for 160 acres each in the 
W W of Section 15 in 1926. There is no entry of the claim being contested, but a 
land patent for the entire 320 acres was granted to Mr. Bernard A. Van Wormer 
on August 12,1930. 
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Luther L. Washam, also from Arlington, filed a claim with the GLO on November 
30, 1923 for the East % of Section 15. Tully W. Benson contested the claim in 
March and September of 1927 (abated) and again in January of 1928. In July of 
1928, Mr. Washam cancelled the entry for the claim. The E 1/2 of Section 15 was 
patented to Mr. Benson on September 27, 1933. 

Northland Research, Inc., (Northland) conducted a Class 111 survey of 230 acres 
for the Salt River Project concurrent with the survey by Entranco. Northland’s 
project area included the NE 1/4 of Section 15 and the W 1/2 NW 1/4 of Section 14 
(see Figure 1). The two surveys overlapped coverage in the SW % of the NE % 
of Section 15. Northland’s survey resulted in the discovery of a historic 
homestead site (AZ T:9:62 [ASM]), a historic road segment (AZ T:9:63 [ASM], 
and two historic trash scatters (AZ T:9:60 and 61 [ASM]) (David Hart, personal 
communication 1999). According to the GLO map, AZ T:9:63 (ASM), the historic 
road, traversed the western half of Section 15, which was surveyed by Entranco 
archaeologists. The road, however, was not visible during survey. Both Northland 
and Entranco archaeologists identified AZ T:9:59(ASM) in the overlapping survey 
area; the site was recorded by Entranco and is discussed below. 

SURVEY METHODS AND RESULTS 

The initial survey of 400 acres was conducted by three archaeologists on 
November 28 (Walsh, Montero, Huffer) and November 29, 1999 (Walsh, Huffer, 
Countryman). Two archaeologists (Walsh and Huffer) continued the survey on 
November 30 and recorded sites on December 1, 1999. An additional 40 acres 
was later added to the project; Walsh and Countryman completed the additional 
survey on January 12,2000. 

The survey was accomplished by walking a series of east/west transects, spaced 
between 15 and 20 meters (m) apart. Ground surface visibility varied between 
60 and 100%. Only the wash in the western portion of the project area was 
relatively obscured due to the dense concentration of palo verde, mesquite and 
grasses. One hundred percent (1 00%) visibility and coverage, however, 
characterized all open areas. 

This survey resulted in the identification and recording of 1 I isolated occurrences 
(lo’s), three isolated features and two archaeological sites. These findings are 
plotted in Figure 1. Some of the IO’s are prehistoric artifacts, and others may 
date to within the past 50 to 80 years (Table 1). Three of the isolated 
occurrences are flakes (10-1, 102, and 109). They are prehistoric in age, but 
cannot be assigned to a particular cultural phase due to the absence of 
diagnostic characteristics. A buffware sherd (10-8), however, is typical of 
Hohokam manufacture, probably manufactured during the Sedentary or Classic 
period. The other IO’s are historic or possibly historic in age and may represent 
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activity in the area as early as the 1920’s, which corresponds to the time when 
homestead applications were first filed at the General Land Office. 

Table 1. Isolated Occurrences 

Field 
Number Description Quantity 

1 Prehistoric Flake, tertiary; purple basalt 1 
2 Prehistoric Core fragment; chert 1 
3 Historic/modern vent-hole can 1 
4 Historic/modern vent-hole can 1 
5 Historic/modern vent-hole can 1 
6 Historidmodern vent-hole can 1 
7 Historic/modern vent-hole can 6 
8 Prehistoric Buff Ware ceramic 1 
9 Prehistoric Flake, primary; purple rhyolite 1 

I O  Historic/modern metal bucket 1 
11 Historidmodern property corner marker 1 

identied as “49-A-I ” 

The three isolated rock features are probably historic to modern in age (Table 2). 
One feature is circular and two are possible linear alignments. None of the 
features are associated with artifacts. One possibility is that the features are 
property corner markers related to early homesteading. 

Table 2. Isolated Features 

Field 
Number Description 

1 Rock Feature; circular; no artifacts Historic to modern 
2 Rock Feature; alignment; no artifacts Historic to modern 
3 Possible Rock Feature (cluster); no Historic to modern 

artifacts 

All pertinent information from the IO’S and the three isolated features was 
recorded completely during the cultural resource survey. The isolated features 
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lack diagnostic temporal information and only minimal temporal information was 
obtained from the IO’S. The IO’S and features do not meet ASM site definition 
criteria and they are not considered to be National or Arizona-Register quality 
resources. 

SITE DESCRIPTIONS 

Both of the archaeological sites are trash deposits containing artifacts that may 
date beyond 50 years in age. One site, AZ T:9:58 (ASM), is located west of the 
RR track; the other site, AZ T:9:59(ASM) is located east of the RR track under 
the transmission line. Neither of the sites appears to have subsurface deposits. 

AZ T:9:58 (ASM) 

Locafion. This site is a historic/modern trash dump situated on a low ridge at an 
elevation of 890 ft. (271 m) amsl. It is located in the SW % NE % NW % of 
Section 15 approximately 300 m south of Elliott Road and 240 m west of the 
railroad tracks. 

Descripfion. The site measures 42 m north/south by 55 m eastlwest and 
comprises five loci that may represent individual dumping events. Most of the 
site area is located on a low ridge, although several of the loci extend beyond the 
ridge top (Figure 2). A high density of disarticulated, burnt animal bones, 
possibly goat, is scattered across the ridge and in a few isolated areas down 
slope. The densest concentration of these remains is located along the southern 
half of the ridge. Historic and modern trash items occur above the burnt bone in 
six concentrations. In several areas, nondiagnostic medicine bottles are found in 
direct association with the bone deposits. The age of the burnt animal bone is not 
known. Because it underlies the trash, it may predate it. However, the trash may 
represent an older, secondary deposit that was dumped after the animal remains. 
Modern trash, including pull-tab cans, bottles and other glass, coffee cans and 
fence wire, is also present across the site. 

Locus A is roughly 3 m northlsouth by 5 m eastlwest and contains around 30 
vent-hole (matchstick filler) cans, a few other unspecified cans, and a paint 
bucket. Several of the vent-hole cans were measured in order to obtain temporal 
information. They all have diameters of 2-15/16 inch and heights of 3-14/16 inch. 
The cans each have crimped seams and two embossed rings. They fit the 
description for the Type 12 milk can in the guide compiled by Don Simonis 
( I  997). These cans were manufactured between 191 7 and 1929. 

Locus B is situated about 25 m down slope (southeast) of Locus A and has a 
diameter of 3 m. It contains about 75 items, most of which are modern trash. 
However, about 10 possibly historic vent-hole cans and three meat cans are also 
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present. Measured milk cans are Type 12, like those described above. The meat 
cans are nondiagnostic. 

Locus C is about 6 m southwest of Locus A; it is about 4 m in length and 2 m in 
width. This area contains more modern trash than historic. Only a few (4) Type 
12 vent-hole cans were observed. Each can is stamped on top with the words 
“EVAP MILK” and the number “923”. 

Locus D is about 30 m west of Locus A and contains roughly one dozen Type 12 
vent-hole cans among a greater deposit of modern trash (50-75 items). This area 
measures about 7 m northkouth and 5 m easvwest. 

Locus E is located 10 m north of Locus D and comprises only modern trash 
including cans, bottles, small jars and containers for hair products. Between 30 
and 50 items were observed. 

Summary/lnterprefafion~ The site is a multicomponent site containing historic 
and modern trash. Only a few of the artifacts are clearly historic in age. Most 
material spans historic and modern times. All of the trash lies above an extensive 
scatter of disarticulated and burnt animal remains. Although a concentration of 
medicine bottles appears to be associated with the faunal remains, the bottles 
are nondiagnostic and cannot be used to date the deposit. Consequently, it is 
not clear if the historic trash is a secondary deposit that pre-dates the faunal 
remains, or if it post-dates the faunal remains as suggested by its superposition. 
It is possible that the trash is associated with early homesteading. The faunal 
remains represent livestocklfarming activity, but no data are available to 
determine its age or association. 

Recommendations. Site AZ T:9:58 (ASM) is recommended as ineligible for 
inclusion in either the Arizona Register of Historic Places (ARHP) or the NRHP 
because it does not meet established criteria for inclusion. Although some of the 
material may date to the historic period (over 50 years ago), the site (a) is not 
associated with an event that has made a significant contribution to the broad 
patterns of history; (b) is not associated with the life of an individual significant in 
Arizona or national history; (c) does not represent the work of a master or a 
unique form of architecture and (d) is not likely to yield information important in 
history. The information potential of AZ T:9:58 (ASM) has been realized through 
its recording. 

AZ T:9:59(ASM) 

Locafion. This possibly historic trash scatter site is located in the NW % SW % 
NE Xi of Section 15 under the 500 kV transmission line and approximately 540-m 
south of Elliott Road. The site lies on flat terrain at an elevation of approximately 
895 ft. (272.7 m) amsl. 
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Description. The site measures roughly 5.5 m northkouth by 3 m eastlwest 
(Figure 3). It comprises between 30 and 40 items, mostly cans, of which at least 
six styles are represented. The site also includes five pieces of clear glass, wire, . 
an indeterminate metal disk, and an unknown metal object with a 4-inch flathead 
nail. One each of the different types of cans was measured (Table 3). One vent- 
hole milk corresponds to Type 14 of the milk can typology, which dates between 
1920 and 1930 (Simonis 1997). A meat can is marked with the word “ESTAB”, 
which occurred on meat cans after 1907 by federal mandate, and the number 
“183.” None of the rest of the material is dateable. 

Height 

2 8/16 

4 
1011 6 

8/16” 

1 
15/16 

Table 3. Can Measurements and Possible Type Correlations at AZ 
T:9:59(ASM) 

Suggested 
Type Manufacture Date* 

can 

Width’ Attributes Diameter 

2 7/16” Vent-hole 

3” No vent-hole Unknown Historic to modern 

3 2/16” x Marking: “TO OPEN 
4 7/16” PUNCH BOTH CORNERS” 

Marking: “ESTAB” and Meat Can 

Type l4 milk 1920-1930 

Probable Syrup Probably Historic 

Post 1907 4/16” <&1833! 

I Dimensions 1 I I I 

3 4/16” 

4 

6 
12/16” 
4 
10/16 

Possible baking Probably Historic 
power 
Possible 
fruit/veg eta ble 

Marking: G 

Vent-hole Historic to modern 

*Vent-hole milk can dates from Simonis (1 997) 

Summary/lnterpretation. This is a single-component site containing between 
30 and 40 items of metal and glass. Only a few artifacts were diagnostic of the 
historic period (more than 50 years ago). Although the site may be associated 
with homesteading in the area during the 1920s and 1930s, it likely has a later 
component, as well. 

Recommendations. This site is recommended as ineligible for either the ARHP 
or the NRHP because it does not meet established criteria for inclusion. 
Although some of the material may date to the historic period, the site (a) is not 
associated with an event that has made a significant contribution to the broad 
patterns of history; (b) is not associated with the life of an individual significant in 
Arizona or national history; (c) does not represent the work of a master or a 
unique form of architecture and (d) is not likely to yield information important in 
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history. The information potential of AZ T:9:59 (ASM) has been realized through 
its recording. 

Conclusions and Recommendations 

A cultural resource survey of 440 acres was conducted for SA&B in order to 
determine the presence, if any, of significant cultural resources in an area 
proposed for an electric power generating station. The survey was completed by 
Entranco archaeologists who identified and recorded 11 IO’S, three isolated 
features and two historic sites, which are designated as AZ T:9:58 (ASM) and AZ 
T:9:59 (ASM). 

The isolated features lack diagnostic temporal information and only minimal 
temporal information was obtained from the IO’S. The IO’S and isolated features 
do not meet ASM site definition criteria, and they are not considered to be 
National or Arizona-Register quality resources. Their limited information potential 
has been realized through recording. 

AZ T:9:58 (ASM) is a multi-component site containing historic and modern trash 
and burnt animal bone. The earlier material may date to the 1920s and 1930s. 
AZ T:9:59 (ASM) represents a single dumping episode of historic trash. Limited 
diagnostic material also suggests the site may be contemporaneous with AZ 
T:9:59 (ASM). 

The information potential of the two sites, AZ T:9:58(ASM) and AZ T:9:59(ASM), 
has been realized through their recording during survey. They are recommended 
as ineligible for both the NRHP and the ARHP because they do not meet any of 
the criteria of significance. Neither site (a) is associated with an event that has 
made a significant contribution to the broad patterns of history; (b) is associated 
with the life of an individual significant in Arizona or national history; (c) 
represents the work of a master or a unique form of architecture and (d) is likely 
to yield information important in history. 

Based on these findings, Entranco recommends that no further cultural resource 
investigations are necessary in the project area. Pursuant to 36 CFR 800.4 (d), 
Entranco recommends a finding of “no historic properties affected” for the 
proposed undertaking. In the event that previously unreported cultural resources 
are identified during ground-disturbing activities, however, all work in the 
immediate vicinity should cease and a qualified archaeologist should be 
consulted to evaluate the nature and significance of the find. 
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Community Relations Program 
Mesquite Power, LLC 

Introduction 

Sempra Energy Resources (SER), in constructing and operating the proposed Mesquite 
Generating Station, will have a physical presence in the Greater Arlington community for 
years to come. It is therefore important that we also establish a strong community 
presence. Tapping into more than 100 years of Sempra Energy tradition, all efforts will 
be made to give back to those communities where we plan to operate and conduct 
business. 

It is Sempra Energy’s belief that that presence can only be firmly established by listening 
more than talking, particularly early on in the relationship building process. Aside from 
providing critical information to area residents and others about the proposed Mesquite 
Power project, Sempra representatives have listened from the beginning of this process 
to local, state and federal elected officials about community issues and needs. 

Following their lead and counsel, Sempra representatives have listened as intently to 
neighbors, school superintendents, farmers, firemen, and others who truly make up the 
fabric of the community. Out of this process was formed a group of advisors, un-elected 
community members, who would help guide Sempra’s community outreach program in 
the right direction. 

The Mesquite Power Advisory Group has, and will provide: 

0 

0 

Input on community needs and issues, and 
Honest, critical review of construction and operating plans 

SER has followed this process and we believe in doing so have developed a solid 
community relations program. The program and resulting relationships have allowed us 
to identify and address key community issues and needs that are of importance to 
residents now, and for years to come. 

Below is a step by step process of our community relations evolvement in the Greater 
Arlington and Tonopah areas, and how that process has helped Sempra better 
understand how we can best become a valuable part of the community fabric. 

Local, County and State Governmental Officials 

Countv Government 

Initial project meetings were held with Maricopa County Supervisors Mary Rose Wilcox 
and Jan Brewer. Their districts either have residents close to the proposed generating 
station, or are host to the project. The main objectives accomplished during these 
meetings included: 

0 Introduction to Sempra Energy and the Mesquite Power Project 



0 

0 

0 

Request for a list of community leaders 
Obtaining input on major community issues concerning the project 
Discussion on potential community needs 
Invitation to visit Sempra Energy Resources El Dorado facility located in Boulder 
City, Nevada. 

e 
Supervisor Wilcox toured the El Dorado Project. Supervisor Brewer has been invited. 

Meetings were held with the following other county supervisors to introduce Sempra 
Energy and the project, and to obtain their thoughts as it concerned the proposed project 
from a county-wide perspective. Issues surfacing included water use, air emissions, and 
transmission lines. 

Chairman Andy Kunasek 
Supervisor Fulton Brock 
Supervisor Don Stapely 

State Government 

Meetings were held with the following members of the State House of Representatives 
and the State Senate: 

Senator Ed Cirrillo 
Representative Mike Gleason 
Rep. Jerry Overton 
Speaker Pro Tem Joe Hart 

In addition to introducing the company and the project, these introductions were valuable 
as there were several legislative measures being introduced at the time of those 
meetings concerning proposed merchant power plant projects in Arizona. The following 
is a summary of issues brought up during these meetings: 

Water 
Air quality 

Landuse 
Using Arizona resources and sending power out of state 

United States Government 

To the extent it was necessary we briefed staff at Congressman Bob Stump’s office, and 
Congressman Ed Pastor. We also notified United States Senator John McCain’s and 
U.S. Senator’s John Kyl’s local Administrative Assistants. 

Community Advisory Group 

A community advisory group was developed based on input from these elected officials. 
Members of these groups are typically not elected officials but individuals respected by 
their peers. They were from the beginning known to be involved with and concerned 
about the facility and its potential impact on the community. 
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The first community advisory group meeting was held December 20 at a local restaurant 
in Avondale. Personal phone calls were made to invitees, and follow-up calls delivered 
the day before as a reminder. Supervisor Wilcox was present and introduced the 
Sempra Energy team to approximately 13 attendees. After a presentation by Sempra, a 
discussion of the proposed project took place wherein questions were asked and 
answered. Many issues were raised and some were identified as needing further review 
to ensure a proper response. 

[It is important to understand that the Sempra meeting was perhaps the third or fourth 
merchant power plant meeting that some had attended, hosted by developers of other 
projects. The Sempra emphasis throughout this meeting, therefore, was less to tell 
about our project and what we thought the community needed, than to listen to their 
concerns and understand their needs as a community.] 

A list of the names of community advisor attendees and issues raised can be found in 
Attachment A. 

A second, follow-up advisory group meeting was held. Again, personal calls were made 
to invitees. On February 1,2000, 17 invited members of the community attended this 
gathering including the proposed project’s nearest neighbors, the local school 
superintendent, local farmers, and representatives from political off ices, among others. 

The focus of this meeting was (1) to provide feedback on issues raised at the December 
meeting, particularly concerning water impact to area wells and (2) determine the best 
way to provide information to the greater Arlington / Tonopah communities. The 
advisory group decided it was best to have two public Open Houses, one in Arlington 
and one in Tonopah. These gatherings should be developed, it was suggested, with 
stations set up to address specific issues and concerns. Individual meetings with key 
locals and neighbors were also encouraged. 

e 
A list of the names of community advisor attendees to the February 1 meeting can be 
found in Attachment B, and a list of the final Advisory Group members can found in 
Attachment C. 

Individual Meetings 

While plans were being made to hold Open House events in both Arlington and 
Tonopah, meetings with individual landowners, neighbors, and other suggested persons 
began. While there were a number of one-on-one meetings with political leaders and 
others prior to our first leaders meeting, numerous other meetings commenced upon the 
suggestion of our advisory group. 

A list and chronological review of individuals with whom we met can be found in 
Attachment D. 

While our initial meetings with county supervisors and members of the state legislature 
were important, Sempra had always maintained that it is the people nearest our 
proposed facility whose opinions mattered most; they are the ones most affected by all 
the issues surrounding this merchant power plant. 
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In our discussions with these individuals it became clear that the over-riding issue of 
concern was groundwater. We met and discussed the issue not only with elected 
officials, but also with our nearest neighbors and those who have farmed in the area for 
years. 

e 
On January 22,2000 we had our first meeting with adjoining property owners to discuss 
each of the key issues. Water was the issue of greatest concern. Sempra took the 
unique approach - as a result of both the leaders and individual meetings - of 
committing to a groundwater study. This study includes monitoring of neighbor’s wells 
during the on-site pump tests to determine not just the Sempra project impact on wells, 
but the cumulative impact of the additional proposed projects. 

Sempra has worked closely with the neighbors on the issue of water in particular; we 
feel we have involved them every step of the way, and believe they would testify to that 
account. Such involvement has included invitations for residents to join the testing team 
at any and all of the actual tests. 

Other issues addressed as a result of these individual meetings included noise, traffic, 
lighting impact, and land use for remaining unused site property and water property. 
Land use is also considered by Sempra Energy to be a driving issue among neighbors. 
As a result we proactively began to work with a Buckeye firm on developing a land use 
plan that addresses the needs and concerns of all of our neighbors. 

A full list of issues raised by adjacent property owners and others can be found in 
Attachment E. 

Answers to critical questions concerning air quality, lighting and noise had been 
prepared and shared with neighbors in many of these on-on-one meetings. Those that 
were not answered were subsequently researched and presented at either or both the 
Arlington and Tonopah Open Houses. 

Open House 

The objective of the Open House was to present all of the information possible about the 
proposed electric generating facility in a way that (1) could be appreciated by the 
layperson and (2) allowed people to meet informally with Sempra Energy 
representatives at a time of their choosing. 

The first Open House was held at Arlington Elementary School on Saturday, March 4 
from 1O:OO a.m. to 2 p.m. Refreshments were served in the morning and a barbecue in ” 
the afternoon. Sempra Energy wanted to provide enough of an attraction for people to 
attend so that they could meet project representatives, and learn about the proposed 
facility. 

An invitation letter, signed by members of the leaders group, was distributed to Arlington 
residents (see Attachment F). 

The Open House successfully attracted approximately 130 people from the Greater 
Arlington community. Mesquite Power included as part of the program a fundraiser for 
the Arlington Lion’s Club, as well as a fundraiser for the 8th grade class at Arlington 
Elementary. The leaders group distributed about 460 invitations. In addition, another 
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600 invitation letters were distributed to business organizations throughout the Buckeye, 
Palo Verde, Wintersburg, Arlington, and Tonopah area. 

School children were given 100 letters to take home to their parents. 

“Booths,” or stations were set up so that the attendee could move at his or her leisure 
from issue to issue. Sempra Energy representatives -- experts covering everything from 
water to air quality - were on hand to meet and discuss the issues with interested 
residents. 

Elected officials and their staff were also present. A full list of attendees can be found in 
Attachment G. 

On Saturday, April 8,2000, Sempra Energy duplicated these efforts at an Open House 
event held at the Ruth Fisher School in Tonopah, Arizona. Working through the 
Tonopah Valley Community Council nearly 1,000 letters were sent by mail inviting 
residents of the Greater Tonopah community to attend the second Sempra Energy / 
Mesquite Power Open House (Attachment H). As before, members of the leaders 
group, requesting that people spend part of their morning or afternoon learning about the 
company and the project, signed and distributed invitation letters. 

A list of those who signed in can be found in Attachment I (while only 59 signed the 
welcome sheet, there was a head count of approximately 140 people throughout the 
day). 

Sempra Energy was encouraged by the response to these events and the overall 
favorable comments received about how information was provided and the accessibility 
of Sempra representatives. If our leaders group deems it necessary, we would consider 
similar Open Houses in the future as the project progresses. 

Agency Meetings 

As part of our effort to engage all necessary agencies affected by our project, or to 
provide information to those, whom could benefit from the existence of our facility, the 
following meetings have been held with representatives of: 

Arizona Game & Fish 
ASU College of Business - L. William Seidman Research Institute 
Duck Unlimited 
Buckeye Valley Fire District 
Tonopah Fire District 
Tonopah Valley Association 
Tonopah Valley Community Council 
University of Arizona, Arid Land Studies 
Ruth Fisher School District 
Arlington School District 
Maricopa County Planning and Zoning Community Meetings in Arlington & 
Harquahala. 
Buckeye Irrigation District 
Phoenix Zoo 
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Sempra Energy / Mesquite Power feels that ongoing communication with these and 
other groups is key to our success. 

Conclusion 

The Mesquite Power project by Sempra Energy offers a clean, safe and reliable source 
of energy. The team at Sempra also feels it is important to listen to the needs and 
concerns of the community. From there we hope to provide a project that is not only 
technologically efficient, but also sensitive to concerns, and responsive to the needs of 
our nearest neighbors and members of the Greater Arlington / Tonopah communities. 
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SEMPRA / Mesquite Power Community Advisory Group Meeting 
December 20,1999 / Attendees 

Communitv Representatives 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Abraham Harris, Member, Maricopa County Planning & Zoning Commission 

Lyle King, Farmer 

Ron Fletcher, Arlington School Superintendent 

Les Meredith, Lions Club 

Doris Heisler, Tonopah Valley Community Council, Tonopah Valley Authority 

Bill Lanford, Buckeye Valley Fire District 

Ron Sattelmaier, Tonopah Valley Fire District 

Carter Gable, Arlington CanaLCompany 

Stan Ashby, Roosevelt Irrigation District 

10. Barbara Downing, Arlington Water Company 

Public Official Representatives 

Supervisor Mary Rose Wilcox 
Kevin Tyne representing Supervisor Jan Brewer 

Issues/Needs 

I .  Water; 

a. Volume, effect of pull down on cumulative basis 

b. Transport process 

c. Depth of wells 

2. Air Quality 

3. Visual Impact (i.e. lighting) 

4. Number of new transmission power lines and their location 

5. Traffic 

6. Enhance school resources, parks, transportation buses 

7. Parks and recreation / wildlife preserve / no golf course 

8. End use of water, salt content problems. Can water be recharged? 



ATTACHMENT A 

9. Use of local workforce / vendors 

10. Training workforce 

11. Host fee / create a fund for community impacted by project 

12. Land use planning 

13. Water recharge rate. Estmate of water drawdown rate 

14. Life span of plant (30 years) 

15. How to get word out to community regarding this project 

16. Public meetings - how to structure 

17. Use feedback cards for additional community input 



ATTACHMENT B 

SEMPRNMesquite Energy Community Advisory Group Meeting 
February 1,2000 

Com m u n ity Representatives 

1. Donna Staggs, Resident 

2. Neil Peters, Retired 

3. Abraham Harris, Member, Maricopa County Planning & Zoning Commission 

4. Pam Miller, Retired Teacher 

5. Lyle King, Farmer 

6. Ron Fletcher, Arlington School Superintendent 

7. Les Meredith, Lions Club 

8. Chris Larson, CATS CLUB 

9. Cheryl Sawyer, 4-H Agriculture 

10. Patti Kuhn, Resident 

11. Doris Heisler, Tonopah Valley Community Council, Tonopah Valley Authority 

12. Bill Lanford, Buckeye Valley Fire District 

13. Jan Hauk, Buckeye Valley Fire District 

14. Harold Branch, Neighbor 

15. Ginger Hammock, Neighbor 

16. Ron Sattelmaier, Tonopah Valley Fire District 

17. Carter Gable, Arlington Canal Company 
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SEMPRNMesquite Energy Community Advisory Group 

Attendees 

- Name 

1. Cheryl Sawyer 

2. Chris Larson 

3. PattyKuhn 

4. Bill Lanford 

5. Martina Chaff in 

6. Rosa Valdez 

7. Les Meredith 

8. Barbara Downing 

9. Carter Gable 

10. Neil Peters 

11. Donna Staggs 

12. Ron Fletcher 

13. Buck Larson e 
14. Doris Heisler 

15. Lyle King 

16. Aracelia Soto 

17. Jackie Meck 

18. Pam Miller 

19. Stan Ashby 

20. JanHauk 

21. Ginger Hammock 

22. Jim Thoreson 

23. Rosemary Majors 

24. Abraham Harris 

25. Ron Sattelmaier 

Communitv Represented 

4-H Agriculture 

CATS CLUB 

Resident 

Buckeye Valley Fire District 

Hispanic Community 

Hispanic Community 

Lions Club 

Arlington Water Co. 

Arlington Canal Co. 

Retired Resident 

Resident 

Arlington School 

Superintendent 

Lions Club 

TVCC, TVA, etc. 

Farmer 

Hispanic Community 

Buckeye Irrigation Dist. 

Retired Teacher 

Roosevelt Irrigation Dist. 

Buckeye Irrigation Dist. 

Resident 

Resident 

Community Outreach 

P&Z Commission 

Tonopah Valley Fire Dist. 
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ATTACHMENT D 

Key Individual Meetings 

December, 1999 

Supervisor Mary Rose Wilcox (including Supervisor and staff visit to Sempra’s El 
Dorado power generating facility in Boulder City, Nevada) 

Supervisor Jan Brewer 

Visit to Buckeye Municipal office 

Visit to Buckeye Valley Chamber of Commerce 

Jackie Meck, Buckeye Irrigation District 

Sempra / Mesquite Power Advisory Group Meeting 

Januarv, 2000 

Ron Sattelmeir, Tonopah Valley Fire District 

Ron Fletcher, Superintendent, Arlington School District 

Lyle King, Area Farmer 

Rick King, Area Farmer 

Jan Hauk, Buckeye Valley Fire District 

Bill Lanford, Buckeye Valley Fire District 

Donna Staggs, Resident 

Neil Peters, Retired, Resident 

Jim Thoreson, Neighbor 

Allan Gustovson, President, Tonopah Valley Community Council 

Doris Heisler, Tonopah Valley Community Council, Tonopah Valley Authori 

Carter Gable, Arlington Canal Company 

Ginger Hammock, neighbor 

Meeting with neighbors located across the street from SEMPRA water property 
(Jim Thoreson, Susan Thoreson, Bill Weidlich, Terry Youngblood, Holly 
Youngblood, Ginger Hammock, Tom Hammock, Bill Smaltz, Kathleen Johnston, 
Jordan Johnston) 



Abe Harris, Member, Maricopa County Planning & Zoning Commission e 
Februarv, 2000 

Sempra / Mesquite Power Advisory Group Meeting 

Pam Miller, Retired Teacher 

Jan Hauk 

Bill Lanford 

Rex Miller 

Meeting with neighbors located across the street from SEMPRA water property 
(Jim Thoreson, Susan Thoreson, Bill Weidlich, Bill Smaltz, Kathleen Johnston, 
Jordan Johnston) 

Ron Fletcher 

Ron King, Lyle King 

Ruben Jimenez, Principal, Ruth Fisher Elementary School 

Allan Gustavsen 

Jackie Meck 

North Palo Verde Nuclear Plant residents 

Harold Branch, Neighbor 

Meeting with neighbors located across the street from SEMPRA water property 
(Wayne & Esther Winter, Nathan & Carolyn Boldeo, Sherrie Payne, Thurman 
Payne, Alicia Payne, Kevin and Nannette Carswell, Bobby Smith) 

March, 2000 

Open House, Arlington Elementary 

Sofia Kennedy and Tonya Kanady, North Arlington School Rd. neighbors 

Jim Thoreson. 

Tom Hammock, Neighbor 

Dr. Tim Hogan, ASU College of Business 
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Bill Knowles & Mark Stewart - Arizona Game & Fish 

Doris Heisler 

Lyle & Rick King 

Art Gardner, Neighbor 

Pam Miller. 

Katherine Waser, staff at University of Arizona Arid Land Studies 

3 



ATTACHMENT E 

Summary of Issues Resulting from One-On-One Meetings 

1. Water; cumulative effect of water drawdown by all three plants on neighbors 
domestic wells 

2. Visual (Le. lighting, height of stacks, minimize the number of new transmission lines, 
use of industrial art as part of plant entrance. Plant landscape and appearance) 

3. Air quality 

4. Traffic and need for EMS plan 

5. Use of local workforce/vendors 

6. Land use plan for water property 

7. Need to support local community needs 

8. Fire services for Tonopah area 

9. Arlington School in need of basketball court and playground equipment 

10. Minimize the number of public meetings, one-on-one meetings more effective 

11. Use of native vegetation when developing Land Use Plan for water property 

12. Dust control related to construction traffic and Land Use for water property 

13. Three plants (SEMPRA, DUKE, PINNWEST) need to coordinate activities 

14. Desire for written contract from power plants assuring continued water availability for 
domestic wells 

15. Noise generated by plant 

16. Maintain open space - rural atmosphere 

17. How will power plants effect real estate values? 

18. Public safety issues (i.e. How safe are the power plants? Do they pose a safety or 
health problem for nearby residents?) 

19. Keep lines of communication open with local residents, keep them informed 

20. Need for literacy program for area 



COMMUNITY OPEN HOUSE 

Dear Neighbors: 

For two months we have been meeting with Sempra Energy Resources to discuss their plans to develop a 
state-of-the-art natural gas fired electric generating plant next to the Palo Verde facility. 

The proposed Sempra Energy Resources project has unique characteristics that set it apart from other 
proposed facilities. Marty Swartz, the project manager, has been open about the impact of this plant on our 
community and has responded to every suggestion we have made. 

One suggestion was to have a Community Open House that provides local citizens an opportunity to have 
their questions answered on a one-to-one basis. To this end, Sempra Energy Resources has scheduled the 
following event: 

What: Mesquite Energy Open House 
Where: Arlington Elementary School Cafeteria 

16351 Arlington School Road 
Arlington, AZ 85322 
Saturday, March 4,2000 1O:OO a.m. to 2:OO p.m. When: 

Coffee and danish will be served from 1O:OO a.m. to 11:30 a.m., followed by a BBQ with hamburgers and 
hot dogs from 11:30 a.m. to 2:OO p.m. At this event, Sempra will help to raise money for our 8" grade class 
annual summer trip. As part of that effort, the class will be hosting an ice-cream cart at the Open House. 

If you cannot join us on March 4", please feel free to call John Reyna, a Sempra representative, at 602-284- 
61 19. He will be happy to answer your questions. 

Stan Ashby 
Martina Chaffin 
Barbara Downing 
Ron Fletcher 
Carter Gable 
Ginger Hammock 
Jan Hauk 

Sincerely, 

Doris Heisler 
Lyle King 
Patty Kuhn 
Bill Lanford 
Buck Larson 
Chris Larson 
Jackie Meck 
Les Meredith 

Pam Miller 
Neil Peters 
Ron Sattelmaier 
Cheryl Sawyer 
Aracelia Soto 
Donna Staggs 
Jim Thoreson 



ATTACHMENT G 

Arlington Open House Community Attendance 

Latoya Sawyer 
Anacelia Soto 
Francisco Soto 
Gabrid Soto 
Javier Rios 
Brandon McGuinis 
Devon Getman 
Anthony Martinez 
Araceli Toledo 
Marin Bautista 
Andrea Gonzalez 
Sonoa Villa 
Cristino Carlos 
Diane Marie Gonzalez 
Angelica Gonzalez 
Francisca Villa 
Rosa M. Villa 
Belia Mendoza 
Lyle King 
Jimmie Garner 
Roman Chavez 
Bill Lanford 
Pam Lanford 
Mary King 
Mark Wheaton 
Caitlin Roach 
Rick King 
Donna Staggs 
Neil Peters-- 
Martha Peters 
Bryce Larson 
Brent Larson 
Meckenzie Larson 
Willie Hightower 
*Mary Rose Wilcox 
Terri Leja 
Devon Meadows 
Staci Meadows 
Chelsea Hernandez 
Graci Chaffin 
Susan Thoreson 
Shirley Gleason 
Mike Gleason 

Silver0 Garcia Jr. 
Noah Niff 
Sally Mauatt 
Wayne Winter 
Esther Winter 
Chris Larson 
Francisco M. Soto 
Ron Fletcher 
Darryl Henning 
Harold Branch 
Nanette Carswell 
Jan Hauk 
Tyler Hauk 
Timothy Horn 
Kevin Richardson 
Barbara Downing 
Huey Downing 
H. Paul Downing I1 
Darloe Downing 
Angela Downing 
Dakota Downing 
Cotton Downing 
Ann Babcock 
Antonio Martinez 
Lupe Mejia 
Angie Mejia 
Maurita Mejia 
Kelsie Faulkner 
Cheryl Sawyer 
Concepcion Maya 
Cristie Roach 
John Roach 
Candace Roach 
Chuck Neff 
Jim Thoreson 
Tom Hammock 
Jackie Meck 
Martina Chaffin 
James Chaffin 
JD Chaffin 
JJ Chaffin 
Gaymi Chaffin 

Sempra Staff/Consultants 
Joe Rowley Cecil Sterling 
Marty Swartz Art Larson 
Mark Haarer Kelley Prasser 
David Yost Peter Mock 

Daniel Downing 
Jessica Downing 
Shelby Downing 
Chelsey King 
Kim King 
Trevor King 
Doris King 
Chad Linema 
Cassandra Roach 
Eulogio Gonzalez 
Ginger Hammock 
Sonja Hammock 
Carmen Rios 
Ceya Soto 
Sng Maotgoes 
Emmanuel Martinez 
Luz Martinez 
Angelica Martinez 
Jesus Martinez 
Ignacio Martinez 
Patricia Martinez 
Gesna Branch 
Harold Branch 
Jani Branch 
Jim Sawyer 
Pam Miller 
Buck Larson 
Ray King 
Sofia Kennedy 
Tanya Kanady 
Abel Rios 
Maria Rios 
Rudy Rios 
Christopher Rios 
Pat Meinhold 
James Meinhold 
Dan Blackson 
June Blacksan 
Maria A. Soto 
Ms. Kinley 
Drebin 
Cleo 

John Reyna 
Mike Sullivan 
Ron Ober 
Bill Collins 

*Represented by staff 
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COMMUNITY OPEN HOUSE 

Dear Neighbors: 

For the past few months some area residents have been meeting with Sempra Energy Resources to discuss 
its plans to develop a state-of-the-art natural gas fired electric generating station next to the Palo Verde 
Nuclear facility. 

Because Sempras representatives have not had an opportunity to meet many of the local people from the 
Tonopah area, they are going to hold a Community Open House that will provide citizens an opportunity to 
have their questions about the proposed station answered on a one-to-one basis. To this end, Sempra 
Energy Resources has scheduled the following event: 

What: Mesquite Power Open House 
Where: Ruth Fisher Elementary SchooVCafeteria 

38201 W. Indian School Road 
Tonopah 
Saturday, April 8,2000 1O:OO a.m. to 200 p.m When: 

Coffee and danish will be served in the morning, followed by a BBQ with hamburgers and hot dogs from 
11:30 a.m. to closing. At this event, Sempra will help to raise money for the Fourth of July Fireworks 
Celebration, as well as Ruth Fisher School extra-curricular activities. 

As members of the advisory group working with Sempra, we are joining with company representatives in 
inviting you to attend this event. If you cannot join us on April 8", please feel free to call John Reyna, a 
local Sempra representative, at 602-284-61 19. He will be happy to answer your questions. 

Sincerely, 

Stan Ashby 
Martina Chaffin 
Barbara Downing 
Ron Fletcher 
Carter Gable 
Ginger Hammock 
Jan Hauk 

Doris Heisler 
Lyle King 
Patty Kuhn 
Bill Lanford 
Buck Larson 
Chris Larson 
Jackie Meck 
Les Meredith 

Pam Miller 
Neil Peters 
Ron Sattelmaier 
Cheryl Sawyer 
Aracelia Soto 
Donna Staggs 
Jim Thoreson 
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Donald Page 
Bob Hathaway 
Elmer Sisk 
Marita Lowell 
Cindy Buckner 
Carl Karstetter 
Doris Heisler 
Evelyn Wainwright 
Rob Ash 
Aaron Barnes 
Chris Larson 
Bob Morel1 
Claire Elsner 
Charlie Marks 
Gayle Thompson 
Ron Sattelmaier 
Ron Fletcher 
Madeline LaMont 
Jim LeForce 
Jackie Meck 

Sempra Staff / Consultants 

Joe Rowley 
Marty Swartz 
Cecil Sterling 
Kelly Prasser 
Lloyd Brown 
Mike Sullivan 
Peter Mock 
John Reyna 
John Kaites 

Mesquite Power Open House 
Tonopah, Arizona / April 8,2000 

Donald M. Sally 
Percival "Mark" Lowell, Jr. 
Celia Sisk 
Lori Carter 
Benjamin Dean 
Franky Dean 
Ruben Jimenez 
Toni Klich 
Maggie Ash 
Ed Chapman 
Carter Gable 
Ron Horvath 
Donna Staggs 
Neil Peters 
Mark Dryscoll 
Vicky Sattelmaier 
Allan Gustavson 
Robert G. Regenos 
R. Terra1 
Rex Miller 

Pat Hathaway 
John Tradifid 
Linda Remington 
Kelly Karsteller 
Jessica Zatcoff 
Nancy Dean 
Frank Wainwright 
Jane Klich 
Fran Barnes 
J.E. Gaune 
Pam Miller 
Tom Martin 
Kathy Parker 
Glenn Archer 
Sheryl Dryscoll 
Hiedi Kelten 
Dave LaMont 
Gerald E. High 
Celia Cameron 



oseph H. Rowley, P.E. 
Director 

Project Development 

101 Ash Street 
San Diego. CA 92101-3017 

0 0 0 0 0 0 5 5 1 8  
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Sempra E. v, 

R e s o u r c e s  

Tel: 619.696.4455 
Fax: 619.696.2911 

jrowley@sempra-res.com 

April 14,2000 

Ms. Deborah Scott 
Director, Utilities Division 
_Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, AZ 85007 

Re: Application for a Certificate of Environmental Compatibility 
for the Mesquite Generating Station 

Dear Ms. Scott: 

Mesquite Power, LLC is pleased to e*-’ 
our Application for a Certifica 
application is for the Mesquite \ 

area of Arlington in Maricopa C, 

Pursuant to the provisions of A.R., 

original and 25 copies of 
‘ity (CEC). This CEC 
‘ near the unincorporated 

-,eck in the amount of 

a 
$10,000.00. 

We request that the public hearing be 
Committee for consideration of this CEC application be set on the first available date. 

If you should have any questions concerning this CEC application, please do not hesitate 
to contact Mr. Marty Swartz at (619) 696-2943. 

-ale Power Plant and Transmission Line Siting 

Sincerely, 

Joseph H. Rowley 

enclosures 

Sempra Energy Resources is not the same company as the utility, SDG&E or SoCalGas, and Sempra Energy Resources 
is not regulated by the California Public Utilities Commission. 

mailto:jrowley@sempra-res.com
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Prevention of Significant Deterioration 
And Title V Air Permit Application 

For The 
Mesquite Generating Station 

Submitted By 
Mesquite Power, LLC 

Prepared By 
Black & Veatch 

February 2000 
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Sempra Energy" 
Resources  

101 Ash Street 
San Diego, CA 92101-3017 

Sempra Energy Resources 
101 Ash Street 
San Diego, CA 92101-3017 

Certification of Truth, Accuracy, and Completeness 

I, Cecil D. Sterling, as Responsible Official for the Mesquite Power, Mesquite Project, 
pursuant to Maricopa County Air Pollution Control Rule 210, Section 301.7, certie that 
based on information and belief formed after reasonable inquiry, the statements and 
information contained within this application, the Prevention of Significant Deterioration 
and Title V Air Permit Application for the Mesquite Power U C ,  Mesquite Project are 
true, accurate, and complete. 

In addition, I certify that: 

This facility is in compliance with all of the applicable requirements set forth in 
Section 3 of this Application. 

The methods used for determining compliance with these requirements included site 
observations, records review, and monitoring, record keeping and reporting 
requirements and test methods specified in the requirements set forth in Section 7 of 
this application; 

This facility will submit compliance certifications annually, or more frequently if 
specified by underlying applicable requirements or by Maricopa County; 

This facility is in compliance with all currently applicable enhanced monitoring and 
compliance certification requestiments; 

An acid rain permit application will be prepared and submitted (a draft of this 
application is included in Appendix D of this application). 

Date: ,J/ // /a0 
Permitting Manager 
Sempra Energy Resources 

Sempra Energy Resources is not t he  same company as the  ut i l i ty ,  SDG&E or SoCalGas, and Sempra Energy 
Resourcesis not regulated by t he  California Public Ut i l i t ies Commission. 



EXECUTIVE SUMMARY 

This Prevention of Significant Deterioration (PSD) and Title V Air Permit 
Application contains the information necessary, and details the analyses performed to 
support the proposed Mesquite Power, LLC, Mesquite Generating Station. The 
proposed project would consist of four (4) General Electric 7FA or Westinghouse 501 F 
combustion turbines (CTs) driving electrical generators. These CTs will be operating in 
a combined cycle mode of operation, routing their exhaust through heat recovery steam 
generators (HRSGs). Steam formed in the four HRSGs will be routed through two 
steam turbines to generate additional electricity. Duct firing will be used in the HRSG to 
generate additional heat, as needed. The CTs are rated at approximately 
170 megawatts (MW) each, and the two steam, turbines are rated at approximately 
300 MW each. The facility will provide approximately 1,000 MW of electricity to the grid 
for sale on the open market. The location of the proposed project is in western Maricopa 
County, near Arlington, Arizona. 

The proposed facility will be classified as a major stationary source and will be 
subject to the PSD program, and the need to obtain a Title V operating permit. Under 
the PSD rules, all PSD regulated pollutants emitted by the proposed facility must be 
compared to the PSD significant emission levels in order to determine applicability to 
PSD review. The required PSD analyses were conducted for each of these regulated 
pollutants. Included, as part of the PSD application, is a Best Available Control 
Technology (BACT) analysis, an ambient air quality impact analysis (AAQIA), and an 
additional impact analysis (AIA). 

The AAQIA demonstrates that emissions of nitrogen dioxide (NO2), carbon 
monoxide (CO), and particulate matter with a diameter of less than or equal to ten 
microns (PMlo) are emitted in significant quantities. Based on the air dispersion 
modeling analysis performed for this application, these emissions will not cause or 
contribute to a violation of the National Ambient Air Quality Standards, or consume the 
available PSD increment for NO2 or PMlo. 

The BACT analysis demonstrates that the proposed pollution controls meet or 
exceed the criteria set by BACT. The AIA shows that operation of the proposed facility 
will not cause a significant impairment to visibility or have a detrimental impact on 
surrounding soils and vegetation. 

been selected for this project, emissions from both types of CTs have been evaluated 
throughout this document and are presented as alternative operating scenarios. The 
facility may be constructed using either of these CTs. 

Because a specific combustion turbine vendor (GE or Westinghouse) has not yet 
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MARICOPA COUNTY 
ENVIRONMENTAL SERVICES DEPARTMENT 

1001 N. Central Ave., Ste 201 
Phoenix, AZ 85004 

DIVISION OF AIR POLLUTION CONTROL (602) 506-601 0 

STANDARD PERMIT APPLICATION FORM 
(As required by A.R.S. 5 49-480, and Chapter 3, Amde 3. Anzona Adminlslrative Code) 

Internet Copy 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

I O .  

11. 

12. 

Permit to be issued to: (Business license name of organization that is to receive permit) 

Mesquite Generating Station 

Mailing Address: in1 Ash Street 

City: sap nie-n S t a t e : L  ZIP: 92101 

Plant Name (if different from item # I  above):&e _ _  . 

Name (or names) of Owner or Operator: Mesa .ui t e  Power ,_-LLC 

Phone: (61 9) 6- 

Name of Owner's Agent:- - 
Phone: ( h i 9 1  601 - 7 9 1 ~ ~  

PlanVSite Manager or Contact Person: Martv C. mt7. / C p r i  1 D - S t p r l  ino " 

Phone: (61  ~1- - 619) 696-2940 
Proposed EquipmentlPlant Location Address: See F, t t&Pd 

City: County: MARICOPA ZIP: 

Indian Reservation (if applicable): NA 

SectionKownshiplRange: Sect i on 1 5 - -s r n p  6 w ~ = t  nf t h e  Gila a nd Salt 

Latitude: 2 3  3n ' Longitude:,, 7 7 n  ' " Elevation: 4 River Base and Merdian 

General Nature of Business: ~ - 4 . ~ -  

Standard Industrial Classification Code: h Q l 1  

Type of Organization: Q Corporation a Individual Owner 0 Partnership 

Other: 

Permit Application Basis: 

Government Entity (Government Facility Code: 1 

New Source 0 Revision Renewal of Existing Permit 

Portable Source General Permit (Check all that apply) 

For renewal or modification, include existing permit number: 

Date of Commencement of Construction or Modification: 02 / O 1 /  2001 

Is any of the equipme 

Signature of Responsible Official of Organization 

Official Title of Signer: 

NA 

Typed or Printed Name of Signer: Toseph H. Rowley 

Date: nl,/3,4~2aoe---- Phone Number: (619) 696-4455 

Page 1 of 2 

B-7 







i. 



8 
0 
m 









1.0 PROPOSED PROJECT 

The proposed Mesquite Generating Station will consist of a natural gas-fired 
combined cycle power plant and associated linear facilities. The project will have a 
nominal electrical output of 1,000 MW, and commercial operation is planned for the 
summer of 2003. The combined cycle power plant will be fueled exclusively with natural 
gas. The natural gas for the project will be supplied from existing El Paso pipelines, 
which are located 3 to 4 miles southwest of the plant site. The project includes a new 
230 kV switchyard and 500 kV transformer for connection into the Palo Verde Nuclear 
Generating Station's new satellite switchyard, which is to be located directly east of the 
plant site. Water for the project will be well water pumped from a location approximately 
2 miles west of the plant site. Wastewater from the project will be pumped to evaporation 
ponds located on the plant site. The project owner and applicant submitting this appiica- 
tion is Mesquite Power, LLC. 

1.1 FACILITY LOCATION AND SITE DESCRIPTION 

community of Arlington, Arizona, in the county of Maricopa. The site is located approxi- 
mately 40 miles west of Phoenix and approximately 8 miles south of Interstate I O .  
Please refer to the general area map provided on Figure 1-1. The approximately 
276 acre site is situated south of the existing Palo Verde nuclear generating station on a 
400 acre parcel. The approximate coordinates of the Mesquite site are latitude 33" 
20' north, longitude 112' 51' east. the approximate legal description of the site is; the 
west half of Section 15, Township 1 South, Range 6 west of the Gila and Salt River base 
and meridian, Maricopa County, Arizona, excepting the east half of the Northeast quarter 
of the Northwest quarter of said Section 15. 

Access to the site is via Elliot Road, which borders the site to the north. The 
entire 276 acre site will be fenced. Figure 1-2 shows the specific location of the plant 
site. The site contains few existing structures and consists of relatively flat topography 
with relatively sparse desert vegetation. Surrounding land is primarily undeveloped. 
The terrain slopes generally to the south and west. Elevations vary from approximately 
893 MSL in the northeast corner of the property to 966 MSL in the southwest corner. 
Excluding evaporation ponds or the adjacent substation, the improved portion of the 
overall site is expected to cover approximately 40 acres of the 276 acre site, including 
12 acres for a 230 kV to 500 kV switchyard. Additionally, two evaporation ponds are 
expected to cover approximately 90 acres each. 

The site for the Mesquite Generating Station is located in the unincorporated 
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1.2 PROCESS DESCRIPTION 

blocks, each in a two-on-one configuration. Each of the two-on-one combined cycle 
power blocks will consist of two combustion turbine generators (CTGs) equipped with 
dry-low NO, burners, an inlet air filter, and an inlet air evaporative cooler; two heat 
recovery steam generators (HRSGs) equipped with duct burners, a selective catalytic 
reduction (SCR) system, and an oxidizing catalyst system; a steam turbine generator 
(STG); and associated auxiliary systems and equipment. Each power block will be 
equipped with a 100 percent steam turbine bypass system, which will bypass steam to 
the condenser during startup or in the event of a sudden load rejection. The steam 
turbine bypass will not bypass the SCR or oxidizing catalyst. 

ductwork of each CTG and is then compressed in the CTG compressor section. At 
times when power augmentation is employed, steam is injected at the CTG compressor 
discharge. As a result, steam injection has no effect on CTG emissions and is solely for 
the purpose of power augmentation. Natural gas fuel is injected into the combustor 
section and ignited. The hot combustion gases expand through the CTG turbine section 
to drive the entire CTG. The hot combustion gases exit the turbine section and enter an 
HRSG dedicated to each CTG. Duct burners installed immediately upstream of each 
HRSG are used to further heat the CTG exhaust gases at times when power 
augmentation is employed. 

into the HRSG pressure parts (economizers, evaporators, drums, etc.). The water is 
converted to steam and is delivered to the STG. Steam leaving the STG enters a 
surface condenser, gives up its latent heat to circulating water, and is condensed to a 
liquid. The circulating water flows through a wet cooling tower where the heat is rejected 
to the atmosphere, and the circulating water is then pumped back to the surface 
condenser. Refer to the process flow diagram on Figure 1-3. 

conditions without employing power augmentation. With the duct burners out-of-service, 
all of the steam exiting the HRSGs is directed to the STGs, which each generate 
approximately 170 MW at design ambient conditions. The overall gross output of the 
power plant is approximately 1,000 MW at design ambient conditions. 

conditions while employing maximum power augmentation. With the duct burners in 
service, most of the steam exiting the HRSGs is directed to the STG, which generates 
approximately 290 MW at design ambient conditions. Steam not directed to the STG is 
injected into the CTGs for power augmentation. The overall gross output of the power 
plant with the duct burners in service and maximum power augmentation is 
approximately 1,300 MW at design ambient conditions. 

The Mesquite Generating Station will consist of two combined cycle power 

Air flows through the inlet air filter, evaporative cooler, and associated inlet air 

In the HRSGs, heat from the combustion gases is transferred to water pumped 

Each of the four CTGs generates approximately 170 MW at design ambient 

Each of the four CTGs generates approximately 180 MW at design ambient 

021 100 1-4 



FI 

3 a! 
8 

3 c 
I- < 



2.0 EQUIPMENT AND FACILITIES 

A list of this major equipment, buildings, and structures is provided below. This 
includes all items identified on the site arrangement drawing provided in Appendix A and 
other major equipment, systems, and structures. 

2.1 EQUIPMENT LIST 
Four (4) Combustion Turbine Generating units (heat input of 
approximately 1,630 to 1,730 mmBtu/h each at 73" F) each containing the 
following: 
- 
- Inlet air evaporative coolers. 
- 

- Metal acoustical enclosures. 
- 
- Lubrication oil system. 
- Generator coolers. 
- Water wash skids (one per two CTGs). 
- Starting system, auxiliary power system, and control system. 
Four (4) heat recovery steam generators, each containing the following: 
- Multipressure, natural circulation boiler with economizer, 

evaporate and superheater sections. 
- Integral deareator. 
- Duct burner. 
- SCR system. 
- Oxidizing catalyst system. 
Two (2) steam turbine generators, each containing the following: 
- Governor system. 
- Gland Steam System. 
- Lubrication oil system. 
- Generator coolers. 

Inlet air filters and on-line filter cleaning system. 

Dry-low NO, burners (heat input of approximately 540 to 
590 mmBtu/h at 73' F). 

Fire detection and protection system. 

0 Two (2) water cooled condensers. 
Two (2) mechanical draft cooling towers. 0 

0 

0 

Four (4) 18 feet diameter (inside) 170 feet high stacks. 
One (1) natural gas conditioning station. 

0 Six (6) 13.8 kV/230 kV step-up transformers. 
230 kV ring bus switchyard. 
230 kV/500 kV step-up transformer. 

0 

0 
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2.2 

0 Electrical system for plant auxiliaries. 
Emergency diesel-fire pump (348 BHP). 
Continuous emissions monitoring (CEM) system. 

8 

0 

0 Service and lnstnrmentation compressors. 

BUILDINGS AND STRUCTURES 

8 Water Treatment Building. 
8 Circulation water treatment building. 
0 Fire water pump house. 
0 Raw water storage tank. 

0 Demineralized water storage tank. 

Control and administration building. 

8 RO water storage tank. 

0 Required fencing and access roads. 
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3.0 APPLICABLE REQUIREMENTS 

3.1 FEDERAL APPLICABLE REQUIREMENTS 
Federal applicable requirements include those developed under the authority of 

the Clean Air Act (CAA) and its amendments. Major programs considered in this review 
include the Prevention of Significant Deterioration (PSD) program (40 CFR 52.21), New 
Source Performance Standards (NSPS) (40 CFR 60), the Title V Operating Permit 
program (40 CFR 70), and the Acid Rain Permit program (40 CFR 72-75). A summary 
of the applicable requirements under these programs is provided in Table 3-1. 

3.1 .I PREVENTION OF SIGNIFICANT DETERIORATION 
The proposed facility will be classified as a major stationary source and will be 

subject to the Prevention of Significant Deterioration (PSD) program and the need to 
obtain a Title V operating permit. The PSD rules include applicable new source per- 
formance standards (NSPS), referenced at 40 CFR 60, that will apply to the proposed 
facility. 

to all emissions units regulated under an NSPS. 

combustion turbine/duct burner emission unit. The affected units will comply with the 
PM emissions limitation of 0.03 Ib/mmBtu, and the opacity limitation 20 percent opacity 
(40 CFR 60.42a). The affected units will also comply with the sulfur dioxide emissions 
limitation of 0.20 Ib/mmBtu (40 CFR 60.43a), and the nitrogen oxides emissions 
limitations of 0.20 Ib/mmBtu and I .6 Ib/MW-h, and a minimum 25 percent reduction of 
potential nitrogen oxides emissions, based on a 30 day rolling average (40 CFR 60.44a). 
A continuous monitoring system for monitoring NOx, as well as either oxygen or carbon 
dioxide content of the flue gas (40 CFR 60.47a). A performance test required under 
40 CFR 60.8, as well as within this Subpart, must be performed using the methGds 
identified in Appendix A of 40 CFR 60, as well as within 40 CFR 60.48a. 

Subpart GG applies to the combustion turbines and includes emission standards 
for NOx and SOz (40 CFR 60.332 and 40 CFR 60.333). Additional requirements exist for 
monitoring (40 CFR 60.334) and testing of the emission units (40 CFR 60.335). 

Subpart A of 40 CFR 60 contains general requirements and provisions applicable 

Subpart Da will apply to only the duct burner portion of the combined cycle 

3.1.2 CHEMICAL ACCIDENT PREVENTION PROVISIONS 

68) are required to assess the risk and identify the consequences of a spill or release of 
these hazardous materials. Ammonia is utilized by the SCR emissions control system and 
is a listed hazardous material. A risk assessment and risk management plan (RMP) will 
need to be prepared for this facility prior to the introduction of ammonia to the site because 
the ammonia will be stored in 'quantities exceeding the threshold quantity. 

Facilities that store or use hazardous chemicals listed under this Subpart (40 CFR 
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Table 3-1 
Federal Applicable Requirements 

3tation 

40 CFR 52.21 

40 CFR 60 

Subpart A 

Subpart Da 

Subpart GG 

40 CFR 64 

40 CFR 68 

40 CFR 70 

40 CFR 72 

Subpart A 

Subpart B 

Subpart C 

Subpart D 

Subpart H 
Subpart I 

Appendix A 

Appendix B 

Appendix C 

Appendix D 

40 CFR 73 

Subpart A 

Subpart B 

Subpart C 

Subpart D 

Subpart E 

Description/Summary 

Prevention of Significant Deterioration 

New Source Performance Standards 

General Provisions 

Standards of Performance for Electric Utility Steam 
Generating Units for Which Construction is Commenced 
After September 18, 1978 

Standards of Performance for Stationary Gas Turbines 

Compliance Assurance Monitoring 

Chemical Accident Prevention Provisions 

State Operating Permit Programs 

Permits Regulation 

Acid Rain Program General Provisions 

Designated Representative 

Acid Rain Permit Applications 

Acid Rain Compliance Plan and Compliance Options 

Permit Revisions 

Compliance Certification 

Methodology for Annualization of Emissions Limits 

Methodology for Conversion of Emissions Limits 

Annual 1985 Yearly SOz Emissions Calculation 

Calculation of Potential Electric Output Capacity 

Sulfur Dioxide Allowance System 

Background and Summary 

Allowance Allocations 

Allowance Tracking System 

Allowance Transfers 

Auctions, Direct Sales, and Independent Power 
Producers Written Guarantee 

Zomment 

X c t  burners 

Title IV Acid Rain 
Program 
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Table 3-1 (Continued) 
Federal Applicable Requirements 

~~ 

Citation 

40 CFR 75 

Subpart A 

Subpart B 

Subpart C 

Subpart D 

Subpart E 

Subpart F 

Subpart G 

Appendix A 

Appendix 6 

Appendix C 

Appendix D 

Appendix E 

Appendix F 

Appendix G 

Appendix H 

Appendix I 

Appendix J 

40 CFR 82 
82.150 
82.152 
82.154 

82.156 
82.158 
82.161 

Description6ummat-y 

Continuous Emissions Monitoring 

General 

Monitoring Provisions 

Operation and Maintenance Requirements 

Missing Data Substitution Procedures 

Alternative Monitoring Systems 

Recordkeeping Requirements 

Reporting Requirements 

Specification and Test Procedures 

Quality Assurance and Quality Control Procedures 

Missing Data Estimation Procedures 

Optional SO2 Emissions Data Protocol For Gas-Fired 
and Oil-Fired Units 

Optional NO, Emissions Estimation Protocol For Gas- 
Fired Peaking Units and Oil-Fired Peaking Units 

Conversion Procedures 

Determination of C02 Emissions 

Revised Traceability Protocol No. 1 
Optional F Factor/Fuel Flow Method 

Compliance Dates For Revised Recordkeeping 
Requirements and Missing Data Procedures 

Protection Of Stratospheric Ozone 

Purpose and Scope 

Definitions 

Prohibitions 

Required practices 

Standards for recycling and recovery equipment 

Technician certification 

2omment 

Note: Each Part, Subpart, or Section listed above may be assumed to contain requirements 
applicable to this Facility. Other Parts, Subparts, or Sections not listed are applicable 
to this Facility. 
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3.1.3 STATE OPERATING PERMIT PROGRAM 
Under Subpart 40 CFR 70, because the proposed facility is classified as a major 

source for the purposes of the Title V program, the facility will be required to obtain an 
operating permit. The facility, through the submittal of this permit application, will comply 
with the requirements of this regulation. 

3.1.4 ACID RAIN PERMIT PROGRAM 

regulations are designed to control emissions of SO2and NOxfrom large fossil fuel fired 
utility sources. The combustion sources proposed for this facility will be subject to the Acid 
Rain Permit Program. The requirements of this program include the identification of a 
Designated Representative and the submittal of an Acid Rain Permit application. A draft of 
the permit application is included as an appendix to this document. 

The Acid Rain Permit will require monitoring of SO2, CO,, and NOx. The facility will 
comply with all applicable requirements of these rules, and will install, maintain and operate 
the required monitoring systems, or acceptable alternate monitoring systems in the case of 
SO2, as allowed in Appendix D of Part 75. 

The Title IV Acid Rain Permit requirements are included in 40 CFR 72-75. These 

3.1.5 COMPLIANCE ASSURANCE MONITORING 

certain emission units at major sources, in order to assure proper operation of air pollution 
equipment and compliance with emissions limitations or standards. 

Standard (NSPS) or the National Emission Standards for Hazardous Air Pollutants 
(NESHAP) adopted after November 15,1990. The emission units potentially subject to the 
Compliance Assurance Monitoring Rule would consist of the combustion turbines, duct 
burners, and cooling tower. Emissions of CO and NOx from the combustion turbines and 
duct burners are limited by an active control device, and thus subject to the standard. They 
will be exempt from the requirements of this rule; however, a continuous method of 
compliance is specified in the part 70 operating permit issued for this facility. The cooling 
tower PM emissions will be controlled by drift eliminators. The cooling tower source is, 
therefore, not subject to the requirements of this rule. 

The Compliance Assurance Monitoring Rule (40 CFR 64) addresses monitoring for ’ 
The rule does not apply to sources regulated under a New Source Performance 

3.2 STATE APPLICABLE REQUIREMENTS 

enforce the air quality programs required under the Clean Air Act, there are several 
“pass-through” Arizona SIP regulations that were reviewed for applicability to the 
proposed facility. There were no specific state requirements found to apply to the 
proposed facility. 

While Maricopa County has been delegated full authority to administer and 
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3.3 LOCAL APPLICABLE REQUIREMENTS 

Environmental Protection Agency, and authority under AR S 49-402, to enforce the air 
quality programs required under the Clean Air Act. Their regulations are considered, 
therefore, federally enforceable. Maricopa County SIP-approved regulations are 
identified in Appendix B-I. These regulations have generally been supplemented by the 
currently adopted rules, but are still considered the federally enforceable version. 
Current Maricopa County Air Pollution Control Regulations are identified in Appen- 
dix B-2. Some of the more significant provisions and requirements applicable to this 
project include: 

Maricopa County has been delegated full authority from the United States 

Rule 200 of Regulation Il--Permits and Fees, describes the requirement 
to obtain a permit. A Title V permit is required for any major source. 
Provisions are identified for a request for accelerated permitting. Fees, 
confidentiality issues, and selection of air dispersion models for air quality 
impact analyses are also described. 

sources through the issuance of Title V permits. Describes the 
requirements of the Title V permit application and the “Standard Permit 
Application Form.” 

Existing Major Sources, describes the procedures for review of New 
Major Sources requiring permits. Provides for the implementation of the 
new source review (NSR) permit process. Major sources are defined, 
significant ambient concentrations of specified pollutants are identified, 
and the specific requirements for an air quality impact analysis are 
described. The proposed facility will comply with all applicable 
requirements of this rule, as contained in this permit application. 

Sources, provides for control technology review of nonmajor sources 
requiring permits. Requires the implementation of Best Available Control 
Technology (BACT) or Reasonably Available Control Technology (RACT) 
on affected sources. The cooling tower and emergency diesel firewater 
pump will be subject to this rule. The required BACT analysis is provided 
in Section 5.3 of this permit application. 

tinuous source emission monitoring requirements for fossil fuel-fired 
generators. The CTs and duct burners are exempt from these provisions; 
however, because the rule specifically exempts sources that are subject 
to an NSPS and the monitoring requirements therein. 

Rule 210--Title V Permit Provisions, provides for the review of new Title V 

Rule 24O--Permits for New Major Sources and Major Modifications to 

Rule 241--Permits for New Sources and Modifications to Existing Major 

Rule 245--Continuous Source Emissions Monitoring, describes con- 
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0 Rule 270--Performance Tests, includes supportive data for good 
maintenance and operating practices, performance test requirements, 
and testing criteria of stationary sources. 
Rule 300--Visible Emissions, describes standards for visible emissions 
and opacity. Establishes a 20 percent opacity limitation, except for 
periods of startup, shutdown, and malfunction. Provisions for compliance 
monitoring using Method 9 are also provided. 
Rule 310--Fugitive Dust Sources, establishes limits for the emissions of 
particulate matter into the ambient air from any property, operation or 
activity that may serve as an open fugitive dust source. This regulation is 
designed to limit PM emissions from any fugitive dust source. A Dust 
Control Plan describing the total area of land surface disturbed and the 
proposed activities will be prepared prior to the start of construction of this 
facility, as well as the proposed control measures, dust suppressants, 
and/or specific surface treatments, and/or other control measures to be 
employed at the facility. 
Rule 320-Odors and Gaseous Air Contaminants, establishes limits for 
the emissions of odors and other gaseous air contaminants into the 
atmosphere. This regulation establishes limitations on sulfur dioxide and 
nitrogen oxide emissions from electric power plants. The limitation of 
0.2 Ibs/mmBtu of NOx emissions will apply to this facility. The sulfur 
dioxide limit does not apply to gas fired facilities. 

design and performance criteria for specified new or modified emission 
sources. Subpart Da will apply to only the duct burner portion of the 
combined cycle combustion turbinelduct burner emission unit. Sub- 
part GG will apply to the combustion turbines. 

federally listed hazardous air pollutants. This facility is not currently 
subject to any NESHAP or maximum achievable control technology 
(MACT) requirement and is therefore, not currently subject to this rule. 

regulations in order to obtain delegated authority to enforce portions of 
the Clean Air Act Amendments of 1990 (CAAA). The generating units 
proposed for this facility will be subject the provisions of this rule. A 
DRAFT Acid Rain Permit application is included in Appendix C of this 
permit application. 

0 

0 

0 

0 Rule 360--New Source Performance Standards, describes acceptable 

0 Rule 370--Hazardous Air Pollutants, describes emissions standards for 

0 Rule 371--Acid Rain, incorporates by reference the Acid Rain federal 
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3.4 INSIGNIFICANT AND TRIVIAL ACTIVITIES 

on the draft Maricopa County Appendix D List of Insignificant Activities dated December 
16, 1999. This list is provided in Table 3-2. 

Trivial activities, as defined in the draft Maricopa County Appendix E List of trivial 
activities, will also occur at the proposed Facility. In accordance with the guidance in 
that document, a Title V source is not required to list these activities in the permit 
application. These trivial activities generally include activities that emit no regulated 
pollutant and have no applicable requirements. Trivial activities include such items as; 
analyzer vents, office air conditioning units, consumer use of office equipment and 
products, bathroom vents, plant maintenance and upkeep activities, maintenance shop 
activities, demineralizer tanks and vents, lubricating system vents, boiler water 
treatment, oxygen scavenging of water, natural gas regulator vents, and any other 
activity approved by the Control Officer and Administrator of the USEPA. 

A draft list of insignificant activities was developed for the proposed project based 
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Table 3-2 
Summary Listing of Typical Insignificant Activities Expected at the Facility 

Based on the December 16,1999, DRAFT Appendix D List 

Nonquantifiable Insignificant Activities 

Roadways: 

Construction, repair, and maintenance activities. 

Fugitive dust from mobile equipment. 

Water and Wastewater Treatment and Storage: 

Water treatment and storage for use as process water and in cooling systems and 
cooling towers. 

Wastewater neutralization treatment and tank storage. 

Chemical storage associated with water and wastewater treatment. 

Miscellaneous Activities: 

Air conditioning and cooling equipment. 

Transferring chemicals. 

Power generation unit gas vents including lube oil extractor vents, and mist eliminator 
vents. 

Unheated storage tanks containing aqueous acid or caustic solutions that have minimal 
fumes that would not emit HAPS. 

Quantifiable Insignificant Activities: 

Use of handheld aerosol cans. 

Solvent cleaning equipment. 

Unheated cleaning or coating equipment that does not include control enclosures. 

Laboratories and pilot plants. 

Laboratory equipment used exclusively for physical, biological, or chemical analysis. 

Storage and Distribution: 

Chemical or petroleum storage tanks or containers 250 gallons or less. 

Any emission unit, operation, or activity that handles or stores a liquid with a vapor 
pressure less than 1.5 psia. 

Arty stationary gasoline dispensing operation less than 60,000 gallons of gasoline 
annually. 
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9 
Summary Listing of Typical Insignificant Activities Expected at the Facility 

Based on the December 16,1999, DRAFT Appendix D List 

Nonquantifiable Insignificant Activities 

Miscellaneous Activities: 

Acetylene, butane, and propane torches. 

Any other activity not otherwise subject to an applicable requirement, as approved by 
the Control Officer and the Administer of the USEPA, because of its size or production 
rate. 

From the ADEQ Rules: 

Landscaping, building maintenance, or janitorial activities. 

Gasoline storage tanks less than 10,000 gallons. 

Diesel and fuel oil storage tanks less than 40,000 aallons. 

a 
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4.0 EMISSION CALCULATION 

4.1 PROJECT EMISSIONS 
Emissions from the Project will be generated from the following emissions units: 
0 Four combustion turbines/HRSGs with duct burners. 

One diesel firewater pump engine. 
Two mechanical draft cooling towers. 

0 

0 

4.1 .I COMBUSTION TURBINE/HRSG DUCT BURNER EMISSIONS 
CTG emissions are based on manufacturer's provided performance data, for 

each range of load condition and operating temperature, except for SO2. Twenty 
operating scenarios were evaluated for each turbine make (GE and Westinghouse) to 
arrive at an operating envelope that represents worst case emissions for each unit. 
These data and worst case emissions calculations are shown in Appendix C. These 
scenarios include Performance data for the combustion turbines and HRSG duct burners 
at ambient air temperatures of 17" F, 59" F, 73" F, and 122" F. These temperatures were 
selected based on historical (30 to 60 years) meteorological data from Phoenix, Arizona. 
An ambient temperature of 17" F represents the lowest measured site temperature and 
corresponds to the highest heat input rate. An ambient temperature of 59" F is included 
as an ISO-condition for comparison purposes. An ambient temperature of 73" F 
corresponds to the average annual site temperature; this temperature is representative 
of the average heat input rate. An ambient temperature of 122" F represents the highest 
measured site temperature. This temperature corresponds to the lowest heat input rate 
for each turbine, resulting in the maximum required duct firing rates to maintain the 
desired plant electrical output. This is achieved with the evaporative coolers turned on 
and steam injection for power augmentation. 

0.30 graindl 00 SCF and an assumed lower heating value of 20,558 Btu/lb (AP-42, 
Volume I, Fifth Edition). 

All particulate matter was conservatively assumed to have an aerodynamic 
diameter less than 10 microns and referred to as PMjo for all applicable standards. 
Particulate Matter emissions include estimates of all suspended particulates of all sizes, 
including back-half condensables in the form of sulfuric acid (H2S04) mist and 
ammonium sulfate particulates. Most of the H2SO4 in the flue gas will form ammonium 
sulfates and will be emitted as PMlo, reducing sulfuric acid mist below significance 
levels. 

mode up to a maximum of 8,760 hours per year. Supplemental heat (duct firing), inlet 
air foggers, and steam injection will occur as needed during full load operation. Based 

SOn emission calculations are based on a fuel sulfur content of 

The proposed combustion turbine/HRSGs will be operated in combined cycle 
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on these considerations, at an average annual ambient temperature of 73" F, the per 
CTG and total CTG potential to emit is presented in Table 4-1. 0 
4.1 .I .I STARTUP EMISSIONS 

Duct firing and steam injection for power augmentation occurs only at full load, and will 
not occur during startup or shutdown. Typically, emissions of VOC, SOz, and PMw are 
directly related to the firing rate and will be lower during low load and startup/shutdown 
operation. Emission rates of these pollutants will therefore be higher at the already 
evaluated full load PTE. Therefore, only emissions of CO and NO, will be discussed 
further. 

Startup emissions were evaluated for a worst case period of up to 4 hours in 
duration. Startup emissions of NO, were conservatively calculated assuming a 33 per- 
cent control of the worst case CT emissions (17" F) at low load (50 percent of load for 
the GE Frame 7FA and 70 percent of load for the Westinghouse 501 FD CT) for a 4 hour 
startup period. CO startup emissions were estimated based on 0 percent control of the 
worst case CT emissions (17" F) at low load for a 4 hour startup period. 

7FA and 88.2 Ib/h for the Westinghouse 501 F combustion turbine. These can be 
compared to the normal full load emission rates of 21.1 Ib/h for the GE Frame 7FA and 
22.5 Ib/h for the Westinghouse 501 F combustion turbine. While these startup emission 
rates are somewhat higher than the full load emission rate, it should be noted that this is 
because the CT and the associated emission control system (the SCR) had been 
previously shut down. This period of no emissions should be considered in evaluating 
actual startup emissions. This would significantly lower overall startup emissions to 
levels below the full load emission rate for either type of CTs. In order to provide a 
conservative estimate of the 24 hour average emission rate of NO, during startup, the 
4 hour startup emission rate for each combustion turbine was averaged with the 
corresponding full load emission rate for each CT. For the GE Frame 7FA, this can be 
calculated as: 

Startup emissions will result from operation of the combustion turbines only. 

Estimated hourly NO, emissions during startup are 26.1 Ib/h for the GE Frame 

((26.1 Ib/h x 4 hours) + (21.1 Ib/h x 20 hour))/(24 hours) = 21.9 Ib/h 

For the Westinghouse 501 F combustion turbine, the 24 hour average emission 
rate of NOx during startup can be calculated as: 

((88.2 Ib/h x 4 hours) + (22.5 lb/h x 20 hour))/(24 hours) = 33.5 Ib/h 

Therefore, NO, emissions resulting from startup/shutdown operations may also 
be eliminated from further review. 
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Table 4-1 
Combustion Turbine/Duct Burners Air Pollutant Emissions Summary 

I Startup (Ib/h) 1 Full Load Hourly I Annual Emissions (tpy) 

26.1 
19.9 
1.9 
18.0 
1 .o 

21.1 
20.5 
15.3 
28.9 
2.0 

369.7 
359.2 
259.3 
506.3 
35.0 

88.2 
28.3 
3.7 
13.7 
1.2 

22.5 
21.9 
14.8 
27.1 
2.1 

394.2 
383.7 
268.1 
474.8 
37.3 

NO,--Startup emissions are based on 33 percent control at 17" F at low load. 
Full load hourly emissions are based on the 73" F full load case, at 2.5 ppmvd, 
with full SCR controls (CT + STlG + Duct Burner). 

Full load hourly emissions are based on the 73" F full load case, at 4.0 ppmvd, 
with full oxidation catalyst. 

VOC--Startup emissions are based on 0 percent control at 17" F at low load. 
Full load hourly emissions are based on the 73" F full load case. 
Annual emissions are based on the 73" F base load case. 

PMlo--Startup emissions are based on front and back half catch at 17" F at low load. 
Full load hourly emissions are based on front and back half catch at 73" F. 
Annual emissions based on front and back half catch at 73" F. 

content of 0.3 gr/IOO scf. 
Full load hourly emissions are based on the 73" F case at low load, with a fuel 
sulfur content of 0.3 gr/lOO scf. 

CO--Startup emissions are based on 0 percent control at 17" F at low load. 

SOz--Startup emissions are based on the 17" F case at low load, with a fuel sulfur 
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CO emissions may be considered in a similar manner. Estimated CO emissions 
during startup are 19.9 Ib/h for the GE Frame 7FA combustion turbine and 28.3 Ib/h for 
the Westinghouse 501 F combustion turbine. These can be compared to the full load 
emission rates of 20.5 Ib/h for the GE Frame 7FA and 21.9 Ib/h for the Westinghouse 
501 F combustion turbine. Because the GE Frame 7FA CO startup emission rate is less 
than the normal full load PTE emission rate, CO emissions form the GE Frame 7FA 
combustion turbine need not be further evaluated. 

For either combustion turbine, startup emissions occur after the combustion 
turbine has been shut down for an extended period, during which time it has no 
emissions. Note that as with the NO, emissions, startup emissions for either combustion 
turbine, when averaged with the down time periods of no emissions, result in average 
emissions less than that already calculated for the full load PTE. These overall startup 
emissions do not effect the already calculated full load PTE. 

Because CO has a short-term ambient air quality standard (1 and 8 hour 
averaging periods), short-term startup emissions for the Westinghouse 501 F combustion 
turbine should be evaluated. For an 8 hour averaging period, the average emission rate 
should consider a period of normal operation of 4 hours, and a worst case 4 hour startup 
period. The worst case 8 hour startup emission rate of NO, for the Westinghouse 501 F 
combustion turbine then becomes: 

((28.3 Ib/h x 4 hours) + (23 Ib/h x 4 hour))/(8 hours) = 25.7 Ib/h 

The worst case 1 hour CO emission rate is 28.3 Ib/h. These short-term startup 

The actual operating scenario of the proposed facility will depend on market 
emissions will be evaluated in the Air Quality Impact Analysis for this facility. 

conditions and dispatch requirements. The number of startups per CT per year is 
expected to be approximately 250, although this may vary. As mentioned above, overall 
startup emission rates are less than the full load emission rates. The number of startups 
does not affect facility PTE. In addition, and consistent with the provisions of 40 CFR 
60.8(c), CT startup and shutdown emissions do not constitute representative conditions. 
Therefore, emissions during startup and shutdown in excess of the applicable emission 
limits are not considered a violation of the applicable standard. 

4.1.1.2 HOURLY EMISSIONS 

loads and temperatures. As shown in Table 4-1, maximum hourly emissions occurred at 
73OF, at full load conditions for all pollutants. Mesquite Power, LLC requests that startup 
emissions be exempted from the emission limits established in the Permit to Operate. 

Worst case hourly emissions were determined from the full range of operating 
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4.1.1.3 ANNUAL EMISSIONS 

average annual temperature (73" F). 
Annual emissions are based on full load operation at 8,760 hours per year at the 

4.1.2 EMERGENCY DIESEL FIREWATER PUMP ENGINE POTENTIAL TO 
EMIT 
Small quantities of air pollutant emissions may be produced from the operation of 

the proposed emergency diesel firewater pump engine. These emission rates are 
considered representative of a diesel engine with this electrical output. The diesel 
engine will be operated for approximately one hour per week for test and maintenance 
purposes and will fire No. 2 distillate fuel oil. The estimated diesel engine emissions are 
summarized in Table 4-2. 

4.1.3 COOLING TOWER POTENTIAL TO EMIT 

The maximum PMio emission rate was calculated based on a design circulating water 
flow of 163,050 gpm, a controlled drift rate of 0.0005 percent, and a circulating water 
total dissolved solids (TDS) value of 30,000 ppm (based on well water grab samples). 
The mass balance calculation is shown below where 8.34 lb/gal represents the density 
of water: 

Particulate matter emissions will occur from the cooling tower as a result of drift. 

(2 towers)(l63,050 gpm)(8.34 lb/gal)(0.0005%/100)(30,000 ppm/l 06) 
(60 min/h) = 24.48 lb/h 

Assuming 8,760 hours of operation per year, this results in an annual PM 
emission rate of 107.2 tpy. It should be noted that only a fraction of the particulate 
matter from the cooling tower drift is PMlo. Therefore, it was conservatively assumed 
that 31.5 percent of the particulate matter from the cooling tower is PMlo, resulting in 
33.8 tpy of PMlo. (The fraction of particulate matter assumed to be PMlo is found in 
technical paper 73-01 Cooling Tower Drift Its Measurement, Control and Environmental 
Effects by Wistrom and Ovard, presented at the 1973 Cooling Tower Institute Annual 
Meeting.) 

4.2 OTHER SOURCE OF EMISSIONS 

emission of contaminants. 
There are no other stationary sources proposed at the site that could cause the 
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Table 4-2 
Emergency Diesel Firewater Pump 

NO, 5.6 0.15 
co 1 .o 0.30 

voc 0.3 0.01 

PMlO 0.15 0.004 

SO2 0.54 0.01 

Based on manufacturer estimated emissions for a 
360 hp diesel firewater pump operating for 52 h/y. 

021 100 4-6 



4.3 MAXIMUM FACILITY POTENTIAL TO EMIT 

levels are summarized in Table 4-3. 
The Project’s PTE for each pollutant and applicable PSD significant emission 

4.4 PSD APPLICABILITY AND PROJECT’S POTENTIAL TO EMIT 
EMISSIONS 

The Project is listed as one of the major source categories requiring application of the 
100 tpy threshold. PSD applicability is determined on a pollutant by pollutant basis by 
comparing the net emissions of each pollutant against the PSD significant emission 
rates (i.e., 40 tpy for NO,, 40 tpy for SOn, 25 tpy for TSP, 15 tpy for PMIo, 100 tpy for 
CO, and 40 tpy for VOCs). 

Project‘s PTE for each pollutant is summarized in Table 4-3. The applicable PSD 
significant emission levels for each pollutant are included for comparison purposes in the 
table. The PTE emissions for NO,, CO, PMlo, and VOC are greater than the applicable 
PSD significant emission rates, and these pollutants are subject to PSD review. 

The proposed project will be classified as a PSD major stationary source. The 
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Table 4-3 
Project Potential to Emit and PSD Applicability 

Pollutant 
NO, 
co 
so2 
voc 
PMio 
Total 
Reduced 
Sulfur 
Total 
Fluorides 
Lead 

Combustion 
Turbine/H RSG 
Maximum PTE" 

394.2" 
383.7a 
37.3a 
268.1 a 

506.3asb 

Negligible 

Negligible 
Negligible 

Diesel 
Firewater 
Pump 

0.145 
0.026 
0.014 
0.008 
0.004 

Negligible 

Negligible 
Negligible 

Cooling 
Towers 
PTE 

Project 
PTE" 

394.3 
383.7 
37.3 
268. I 
540.1 

Negligible 

Negligible 
Negligible 

PSD 
Significant 
Emission 
Rate 

40 
100 
40 
40 
25/15 

I O  

3 
0.6 

PSD Review 
Required? 
Yes 
Yes 
No 
Yes 
Yes 

No 

No 
No 

"Based on the maximum PTE for both turbine vendors considered as presented in the 'Total' 

bAssumes front and back half PMlo emissions. 
"Summation of 4 combustion turbine/HRSG duct burners, 1 diesel firewater pump, and 2 cooling 

column of Table 4-1. 

towers. 
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5.0 BEST AVAILABLE CONTROL TECHNOLOGY 

5.1 INTRODUCTION e 
The 1977 Clean Air Act (CAA) established revised conditions for the approval of 

preconstruction permit applications under the Prevention of Significant Deterioration 
(PSD) program. One of these requirements is that Best Available Control Technology 
(BACT) be installed for all regulated criteria pollutants that are emitted in significant 
amounts from New Major Sources or modifications. Another requirement is that the 
Lowest Achievable Emission Rate (LAER) be installed for ozone precursurs above a 
certain threshold for sources that are located in a nonattainment area. Because this 
project is located in an area classified as being attainment for all regulated pollutants, 
the emissions units must comply with BACT requirements only. Individual point sources 
for this project include four combustion turbines with duct firing, an emergency diesel-fire 
pump, and cooling towers. 

5.2 COMBUSTION TURBINE BACT ANALYSIS 

on the BACT methodology and approach used. The parameters and factors used in 
developing the analysis are identified. 

This section describes the basis of this BACT analysis. Information is provided 

Regulatory and Methodology Basis 

development of a guidance document (March 15, 1990) on the use of the “top-down’’ 
approach to BACT determinations. The first step in a top-down BACT analysis is to 
determine, for the pollutant in question, the most stringent control technology and 
emission limit available for a similar source or source category. Technologies required 
under Lowest Achievable Emission Rate (LAER) determinations must be considered. 
These technologies represent the top control alternative under the BACT analysis. 
LAER is defined as the most stringent emission limitation achievable. If it can be shown 
that this level of control is infeasible on the basis of technical, economic, energy, or 
environmental impacts for the source in question, then the next most stringent level of 
control is identified and similarly evaluated. This process continues until the BACT level 
under consideration cannot be eliminated by any technical, economic, energy, or 
environmental consideration. 

this BACT analysis is based: 

The United States Environmental Protection Agency (USEPA) has authorized the 

The following is a summary of these requirements and the assumptions on which 

0 Federal and state ambient air quality standards, emission limitations, and 

Federal New Source Performance Standards (NSPS) for combustion 
other applicable regulations will be met. 

turbines with heat input greater than 10 mmBtu/h (40 CFR 60 Subpart 
0 
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GG) establish limiting criteria for NO, emissions. No NSPS criteria have 
been established for limiting CO, VOC, and PMlo emissions. 

The following flue gas emission limits are established by NSPS for Subpart GG 

NO,: 

Federal NSPS for electric utility steam generating units with fuel bum rates 

units: 
75 ppmvd at 15 percent 02, corrected for fuel nitrogen content and turbine 
heat rate. 

greater than 250 mmBtu/h (40 CFR 60 Subpart Da) establish limiting criteria for SO2, 
NO,, and PMio only. No NSPS criteria have been established for limiting CO and VOC 
emissions. NSPS limits NO, emissions to 0.5 Ib/mmBtu, a minimum 25 percent 
reduction in potential concentration, and 1.6 Ib/MWh for natural gas fired sources in 
Subpart Da. Particulate matter is limited to 0.03 Ib/mmBtu. Additional standards for SOz 
do not apply to sources firing natural gas only. 

(PTE) emissions of NOx, CO, VOC, and PMlo in excess of the major modification PSD 
threshold levels established for these pollutants. As a result, BACT is required for NO,, 
CO, VOC emissions. BACT is defined as an emission limitation established based on 
the maximum degree of pollutant reduction determined on a case-by-case basis 
considering technical, economic, energy, and environmental considerations. However, 
BACT cannot be less stringent than the emissions limits established by an applicable 
Federal NSPS. 

As defined in the air permit application, the project will have potential to emit 

Operations/Emissions Basis 

assumptions for which this BACT analysis is based: 
The following are summaries of the operating emission requirements and 

0 Both types of combustion turbines considered for the Project will be 
evaluated separately. The CTs' performance and emissions will be 
based on operating at full load (including duct burners in operation) using 
73" F performance data. 
As mentioned previously, the proposed operating scenario for each CT 
consists of operating up to 8,760 hours per year. 

0 

Economic Basis 

technologies are based on EPA methodologies shown in the EPA Best Available Control 
Technology Draft Guidance Document (October 1990), EPA BACT Guidelines, Office of 
Air Quality Planning and Standards (OAQPS) Control Cost Manual (Fourth Edition), 
internal project developer cost factors, and vendor budgetary cost quotes. 

BACT alternatives. 

The economic criteria used to determine capital and annual costs of the control 

Table 5-1 lists the assumptions for the economic criteria used in the analysis of 

021 100 5-2 



' Economic Parameters 

' Contingency, percent 

Real Interest Rate, percent 

Economic Life, years 

Labor Cost, $/man-h 

Energy Cost, $/kwh (1999) 

Catalyst Life, years 

Value 

20 

7 

20 

40 

0.03 
3 
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5.2.1 COMBUSTION TURBINE NOx BACT ANALYSIS 
The objective of this analysis is to determine BACT for NO, emissions from the 

combustion turbines and duct burners. Unless otherwise noted, the NO, emission rates 
described in this section are corrected to 15 percent oxygen. 

5.2.1 .I BACTILAER CLEARINGHOUSE REVIEWS 
A review of the BACT/LAER Clearinghouse documents (CAPCOA, 1985-1992; 

USEPA, I990 to present) indicates that the lowest emission achieved for a natural gas 
fired CT is 2.0 ppmvd for the Federal Cold Storage Cogeneration facility located in 
California. The 2.0 ppmvd was achieved for six months (June 1997 to December 1997). 
Region IX of the EPA has deemed that the limit of 2.0 ppmvd at 15 percent oxygen was 
achieved in practice with three-hour averaging. Emissions from the unit are controlled 
through the use of water injection and a SCONO, system. The Federal Cold Storage 
Cogeneration facility is configured in a mode of cperation similar to that proposed for this 
Project. It should be noted that the Federal Cold Storage facility is located in a 
nonattainment area for ozone, with NO, regulated as a nonattainment pollutant. Thus, 
this emission level represents MER for combined cycle CTs. It should also be noted 
that this is a small, 222 mmBtu/h GE model LM2500 combined cycle gas turbine that is 
producing 32 MW (cogeneration). The use designation is limited to the specific 
application of small, combined cycle CT projects (e.g., units under 30 MW), and is not 
considered applicable to the proposed Project. 

has set a 3.0 ppmvd NO, emission limit for a natural gas fired CT. The unit is a 
1,257 mmBtu/h combined cycle natural gas fired Siemens V84.2 gas turbine generator 
with water injection for power augmentation and 200 mmBtu/h of supplemental firing 
capacity that can produce 103 MW. The emissions from this unit are controlled through 
the use of standard combustors, water injection, and selective catalytic reduction (SCR). 
This combustion turbine emission limit is noted in the Clearinghouse as being 
representative of MER for large CTs. Another stringent NO, emissions limit for a gas 
fired CT is 3.5 ppmvd for the Brooklyn Navy Yard Cogeneration Project located in New 
York. The emissions from that unit are controlled through the use of dry-low NO, 
burners and SCR. 

It should also be noted that the Sacramento Power Authority located in California 

5.2.1.2 ALTERNATIVE NOx EMISSION REDUCTION SYSTEMS 
During combustion, NO, is formed through the oxidation of the fuel-bound 

nitrogen (fuel NOJ or through the oxidation of a portion of the nitrogen contained in the 
combustion air (thermal NO,), and are a function of combustion temperature. NO, 
production in a gas turbine combustor occurs predominantly within the flame zone, 
where localized high temperatures sustain the NO,-forming reactions. The overall a 
021 100 5-4 



average gas temperature required to drive the turbine is well below the flame 
temperature, but the flame region is required to achieve stable combustion. 

combustor NO, formation control and postcombustion emission reduction. An in- 
combustor NO, formation control process reduces the quantity of NO, formed in the 
combustion process. A postcombustion technology reduces the NO, emissions in the 
flue gas stream after the NO, has been formed in the combustion process. Both of 
these methods may be used alone or in combination to achieve the required NO, 
emissions. The six different types of emission controls reviewed by this BACT analysis 
are as noted below: 

Nitrogen oxides control methods may be divided into two categories: in- 

0 In-Combustor Type: 

- Water/Steam Injection 
- Dry-low NO, Burner 
- Xonon 

- SNCR 
- SCR 
- SCONO, 

0 Postcombustion Type: 

Water or Steam Injection 

steam injection. With this type of control, water or steam is injected into the primary 
combustion zone with the fuel. The water or steam serves to reduce NO, formation by 
reducing the peak flame temperature. The degree of reduction in NO, formation is 
proportional to the amount of water injected into the combustion turbine. Since the 
combustion turbine NSPS was last revised in 1982, manufacturers have improved 
combustion turbine tolerances to water injection. However, there is a point at which the 
amount of water injected into the combustion turbine seriously degrades its reliability and 
operational life. This type of control can also be counterproductive with regard to carbon 
monoxide (CO) and volatile organic compound (VOC) emissions that are formed as a 
result of incomplete combustion. 

The development of dry-low-NO, (DLN) burners has replaced the use of water 
injection except for certain cases such as oil firing. The only fuel for this project is 
natural gas; therefore, the water or steam injection method of postcombustion control will 
not be considered further in this BACT analysis. 

NO, emissions from the combustion turbines can be controlled by either water or 

Dry-low NOx Burners 
NO, can be limited by lowering combustion temperatures and by staging 

combustion (Le., creating a reducing atmosphere followed by an oxidizing atmosphere). 
The use of DLN burners as a way to reduce flame temperature is one common NO, a 
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control method. These combustor designs are called DLN burners because no water 
needs to be injected into the combustion chamber to achieve lower NO, emissions. Most 
industry gas turbine manufacturers today have developed this type of lean premix 
combustion system as the state-of-the-art for NO, controls in combustion turbines. 

DLN combustion turbine burner designs use improved aidfuel mixing and 
reduced flame temperatures to limit thermal NO, formation. DLN burner technology 
uses a two-stage combustor that premixes a portion of the air and fuel in the first stage 
with the remaining air and fuel being injected in the second stage. This two-stage 
process ensures good mixing of the air and fuel and minimizes the amount of air 
required, resulting in lower NO, emissions. 

The controlled emissions levels of combustion turbines will vary from 
manufacturer to manufacturer. NO, emission levels of approximately 9 ppmvd for GE 
7FA CTs and 25 ppmvd, using DLN SW 501F CTs, is considered feasible for this 
project. Also, as with the standard combustor with water injection, the DLN burners can 
also be counterproductive with regard to CO and VOC emissions, in that the staged 
combustion and lower combustion temperatures may cause higher CO and VOC 
emissions. 

Due to the proven performance of the DLN burner technology, this method of 
NO, emissions control will be considered in this BACT analysis. The combination of 
DLN burner technology with the addition of an SCR will represent BACT for the CTs 
proposed for the Project. 

XONON 
Another form of in-combustor control is Xonon. This technology, being 

developed by Catalytica Combustion Systems, is designed to avoid the high 
temperatures created in conventional combustors. The XONON combustor operates 
below 2,700° F at full power load, which significantly reduces NO, emissions without 
raising, and possibly even lowering, emissions of carbon monoxide and VOC. XONON 
uses a proprietary flameless process in which fuel and air react on the surface of a 
catalyst in the turbine combustor to produce energy in the form of hot gases, which drive 
the turbine. To date, commercialization of this technology on utility size combustion 
turbines such as proposed for the Project has not yet occurred. 

postcombustion control will be eliminated from further evaluation for control of NO, 
emissions in this BACT analysis. 

Due to the technical and commercial limitations of this technology, this method of 

Selective Noncatalytic Reduction 
Selective noncatalytic reduction (SNCR) is one method of postcombustion NO, 

control. SNCR reduces NO, into nitrogen and water vapor through a reaction of the flue 
gas with a reagent. The SNCR system is dependent upon the reagent injector location 
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and temperature to achieve proper reagentlflue gas mixing for maximum NO, reduction. 
SNCR systems can use either ammonia or urea as reagents. The use of these reagents 
for NO, reduction is patented under the trade names Thermal DeNO, and NOXOUT, 
respectively. Ammonia for a thermal DeNO, system is received and stored as a liquid 
and vaporized prior to injection into the flue gas stream. Injection is accomplished using 
either compressed air or steam as a carrier. The injected ammonia then reacts with NO, 
in the flue gas to form nitrogen and water. Urea for a NOXOUT system is stored as a 50 
percent solution in water. This solution is atomized at the injection point to optimize 
mixing. The urea molecule dissociates to form two molecules of ammonia that reacts 
with NO, in the flue gas to form nitrogen and water. Injector location requirements would 
be similar for both ammonia-based and urea-based SNCR systems. 

SNCR systems require a fairly narrow temperature range for reagent injection in 
order to achieve effective NO, reduction. The optimum temperature range for injection 
of ammonia or urea is 1 ,500" to 1,900" F. The NO, reduction efficiency of an SNCR 
system decreases rapidly at temperatures outside the optimum temperature range. 
Operation below this temperature range results in excessive ammonia emissions (slip). 
Operation above the temperature range results in increased NO, emissions. Injection of 
hydrogen or other additives can increase the effective temperature window required for 
SNCR operation. However, regardless of the magnitude of the temperature window, 
residence times in the temperature range are limited, resulting in less than optimum 
performance. 

NO, in the flue gas and decomposes into nitrogen and water vapor. The remaining 
unreacted ammonia exits the system as ammonia slip. Control of ammonia or urea in an 
SNCR system is difficult. The use of an SNCR system could potentially result in stack 
emissions of between 20 and 50 ppmvd of ammonia. Unreacted ammonia from the 
SNCR system and sulfur trioxide in the flue gas can react to form ammonium bisulfate 
and ammonium sulfate salts. Resultant particle diameters are on the order of 1 to 
3 microns. The creation of these salts will increase plant PMlo emissions. Ammonium 
bisulfate is a sticky substance that can deposit on downstream equipment. Once 
liquefied (at temperatures below 410" F), it can resolidify, build up on, and foul 
equipment located downstream. 

The use of an SNCR system will increase energy requirements for a given 
application, requiring fans, air compressors, or a steam source to provide the necessary 
energy for the dilution, atomization, and injection of reagent into the flue gas stream. 
These additional energy requirements will result in increased annual emissions of other 
pollutants as well. In general, an SNCR system is a less efficient NO, reduction system 
than an SCR system. 

A portion of the ammonia used or generated by the SNCR process reacts with 
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Moreover, the exhaust temperature at the exit of a combustion turbine, which 
ranges from about l,OOOo to 1,750" F for these units, is too low for any consideration of 
this technology. 

reaction time, this method of postcombustion control will be eliminated from further 
evaluation in this BACT analysis. 

Due to the technical and operational limitations on temperature and available 

Selective Catalytic Reduction 

systems have been used quite extensively in combined cycle CT projects for the past 5 
years. The SCR process combines vaporized ammonia with NO, in the presence of a 
catalyst to form nitrogen and water. The vaporized ammonia is injected into the 
combustion turbine exhaust gases prior to passage through the catalyst bed. The use of 
a SCR system results in small levels of ammonia emissions (ammonia slip). As the 
catalyst degrades, ammonia slip will increase to approximately 10 ppm, ultimately 
requiring catalyst replacement. 

The performance and effectiveness of SCR systems are directly dependent on 
the temperature of the flue gas when it passes through the catalyst. Vanadiumhitanium 
catalysts have been used on the majority of SCR system installations (greater than 
95 percent). The flue gas temperature range for optimum SCR operation using a 
conventional vanadium/titanium catalyst is approximately 500" to 750" F. At tempera- 
tures above 800" F permanent damage to the vanadiumhitanium catalyst may occur. 
This temperature window can exist if the SCR catalyst is placed in the HRSG at an 
optimum position. The temperature out of the combustion turbine and into the HRSG is 
approximately 1 ,OOOo to 1 ,I 50" F. The temperature of the flue gas will have decreased 
to an acceptable level by the time it reaches the SCR catalyst. Accordingly, a 
vanadium/titanium catalyst can be installed for this project. 

Mesquite Power, LLC, proposes to use a combination of DLN burners and SCR 
for controlling nitrogen oxides. This combination of control will be considered BACT to 
control NO, emissions. 

Another postcombustion method is selective catalytic reduction (SCR). SCR 

. 
SCONO, 

A third, relatively new postcombustion technology from Goal Line Environmental 
Technologies is SCONO,, which utilizes a coated oxidation catalyst to remove both NO, 
and carbon monoxide (CO). The system utilizes hydrogen (H2) (which is created by 
reforming natural gas) as the basis for a proprietary catalyst regeneration process. The 
system uses of a platinum-based catalyst coated with potassium carbonate (K2C03) to 
oxidize both NO, and CO and thereby reduce plant emissions. CO emissions are 
decreased by the oxidation of CO to carbon dioxide (COz). The catalyst is installed in the 
flue gas at a point where the temperature is between 280" to 650" F. 

021 100 5-8 



Flue gas temperatures above 550" F are preferred since the need for both an 
auto-thermal reformer and carbon scrubber can be avoided. In addition, the SCONO, 
catalyst is more efficient at higher temperatures, although the SCONO, system has yet 
to have proven reliable performance at temperatures greater than 550" F. Goal Line 
addresses the higher temperature issue by offering an additional section of catalyst to 
the HRSG to allow for adequate NO, reduction. For placement in a low temperature 
region of the HRSG , additional catalyst would not be needed. Goal Line guarantees the 
performance of the catalyst for 3 years. When the catalyst reaches the end of its service 
life, it can be recycled to recover the precious metal contained within the catalyst. This 
recycled material can account for as much as one-third the cost of the replacement 
catalyst. 

absorbs the NO2 onto the catalyst surface through the use of a potassium carbonate 
absorber coating. The reactions of this oxidation/absorption cycle are shown as 
Equations [I], [2], and [3]: 

The SCONO, catalyst simultaneously oxidizes CO to C02 and NO to NO2, then 

co+xo ,  -9 co, 
NO + x0, + NO, 

2N0, +K,CO, -9 CO, +KNO, +KNO, ~31 

The C02 in reactions [ I ]  and [3] are exhausted out of the stack. The potassium 
carbonate coating reacts with NO, to form potassium nitrites and nitrates that remain on 
the surface of the catalyst. The SCONO, catalyst eventually becomes saturated and 
must be regenerated. When all of the carbonate absorber coating on the surface of the 
catalyst has been reacted to form potassium nitrides and nitrates, NO, will no longer be 
absorbed, and the catalyst must enter the regeneration cycle. 

The regeneration of the catalyst is accomplished by passing a regeneration gas 
across the catalyst surface. The gas de-absorbs NO2 from the catalyst surface and 
reduces it to nitrogen (N2) and water vapor which is emitted to the atmosphere. For 
systems where the SCONO, catalyst is located in an area with low flue gas 
temperatures, the regeneration gas is produced by processing a small stream of natural 
gas through a separate skid-mounted processing unit or auto-thermal reformer. The 
SCONO, catalyst is susceptible to poisoning by SO2, requiring the natural gas to be 
scrubbed to remove the sulfur. The resulting regenerating gas is approximately 
3 percent NZI 1.5 percent Con, and 4 percent H2, with steam making up the balance (the 
steam is used as a carrier). For systems where the SCONO, catalyst is located in an 
area with the flue gas temperatures above 500" F, the regeneration gas can be 
produced in the flue gas before it regenerates the catalyst. In the high temperature 
case, a separate processing unit is not required. The regeneration gas must contain 
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minimal amounts of free oxygen. The carrier gas should be free of oxygen. The low 
concentrations of both hydrogen and free oxygen minimize the risk of any explosion. 
The appropriate reactions are shown in Equations [4] and [5]: 

CH, + K O ,  +l.88N2 -+CO+2H2 +l.88N2 141 

CO+2H, +H2O+1.88N, -+CO, +3H, +1.88N2 [51 

The hydrogen in this reaction combines with the potassium nitrites and nitrates to 
form water vapor and elemental nitrogen. Carbon dioxide in the regeneration gas reacts 
with potassium nitrites and nitrates to form potassium carbonate, which is the absorber 
coating that was on the surface of the catalyst before the oxidation/absorption cycle 
began. The appropriate reaction is shown in Equation [6]: 

KNO, +KNO, +4H, + C O ,  +K,CO, +4H,O(g)+N, [6] 

Water vapor (steam) and elemental nitrogen are exhausted to the atmosphere 
and the potassium carbonate is returned to the surface of the catalyst. There is no net 
gain or net loss of potassium carbonate after the completion of the oxidatiordabsorption 
and regeneration cycle. 

time, one portion of the catalyst would be out of service, undergoing regeneration. The 
regenerative gas is passed through the isolated portion of the catalyst while the remain- 
ing catalyst stays in contact with the flue gas. After the isolated portion has been 
regenerated, the next set of dampers close and the next portion of the catalyst is 
isolated and regenerated. This cycle repeats continuously with each section of the 
catalyst regenerated about once every fifteen minutes. Homogeneous distribution of the 
regeneration gas over the surface of the isolated section of the catalyst is critical. 

A SCONO, system for an F class combustion turbine has not been 
demonstrated, but is estimated to require 12 to 16 sections of catalyst. At any given 
time, 75 percent of these sections operate in the oxidation/absorption cycle while the 
remaining 25 percent are undergoing the regeneration cycle. The catalyst is sized to 
allow for on-line regeneration without a need to reduce unit load. The duration of the 
regeneration cycle for each catalyst section is flexible and can be programmed into the 
system’s programmable logic controller (PLC). The duration between regeneration 
cycles will become shorter as the catalyst approaches the need to be recoated. 

The SCONO, catalyst is very susceptible to fouling by sulfur in the flue gas. 
Sulfur causes the catalyst to become deactivated. As an example, at the Federal Cold 
Storage facility, one of the only two existing SCONOx installations, the natural gas 
contains 6 to 12 ppm of sulfur and requires frequent recoating or “washing” periods. A 

Dampers are used to isolate a portion of the catalyst for regeneration. At any 
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carbon absorption scrubber was used to reduce the sulfur in the incoming natural gas. 
Before the sulfur scrubber was installed, NO, emissions were typically about 3 to 4 ppm 
with peak values sometimes occurring at 7 ppm. After installation of the scrubber, typical 
emissions were reduced to 2 ppm with peaks at approximately 2.5 ppm. 

The SCOSO, catalyst is located upstream of the SCONO, catalyst. The SO2 is oxidized 
to sulfur trioxide (SOa) by the SCOSO, catalyst. The SOs is then deposited on the 
catalyst and removed from the catalyst when it is regenerated. The SCOSO, catalyst is 
regenerated along with the SCONO, catalyst. The resulting byproduct of the 
regeneration is either hydrogen sulfide (H2S) (flue gas temperatures below 450" F at the 
SCONO, catalyst) or SOn (flue gas temperatures above 450" F>. The H2S byproduct can 
be removed from the regeneration gas through a carbon scrubber. In the case of an 
SOz byproduct, the regeneration gas is piped back into the combustion turbine exhaust 
downstream of the SCONO, catalyst. The higher the sulfur content of fuel burned, the 
more frequently the SCOSO, catalyst will require recoating. When both SCOSO, and 
SCONO, catalyst are installed, the regeneration gas is distributed within the space 
between these two isolated catalysts. The regeneration gas is discharged from the 
isolated catalyst chamber either upstream of the SCOSO, or downstream from the 
SCONO, catalyst. In this way, the SO2 discharged from the SCOSO, catalyst is 
prevented from contacting the SCONO, catalyst. When the regeneration gas is 
subsequently discharged into the flue gas stream downstream of both catalysts, the SO2 
exits the stack along with the rest of the flue gas. In this case, no additional SO2 
emissions will occur beyond that typically found during natural gas firing. 

surface area. Likewise, the required catalyst surface area is a function of the flue gas 
temperature at the SCONO, catalyst location; the NO, production rate of the combustion 
turbine, and the design of the combustion turbine. In general, for a SCONO, catalyst 
installed in a temperature region greater than 550" F for an F class combustion turbine, 
approximately 3,200 to 3,800 scfh of natural gas will be required for the production of the 
regeneration gas and 20,000 to 26,000 Ib/h of superheated steam will be needed as the 
regeneration gas carrier. A facility may have difficulties operating within these 
parameters which are dependent on the combustion turbine selected. 

The SCONO, catalyst will require that it be recoated or "washed" every six 
months to one year. The frequency of washing is dependent on the sulfur content in the 
fuel and the effectiveness of the SCOSO, catalyst. The "washing" consists of removing 
the catalyst modules from the unit and placing each module with a potassium carbonate 
reagent. The SCOSO, catalyst will also require washing, but due to limited operating 
experience with the SCOSO, catalyst, it is uncertain how often it will be required. 
However, it is expected that the SCOSO, catalyst will require annual washing. 

The impact of sulfur can be minimized by a sulfur absorption SCOSO, catalyst. 

Natural gas and carrier steam consumption is a function of the installed catalyst 
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Recoating is accomplished on the plant site using a series of four tanks. Three 
of the tanks use a potassium carbonate solution containing 8.5 to 10 percent K2C03 by 
weight. The fourth tank contains deionized water for rinsing. One section of catalyst is 
dipped through a series of tanks and then dried with low-pressure compressed air 
following recoating. After two batches of catalyst are recoated, the solution on the initial 
dip tank must be changed out. For an F class combustion turbine, there would be 
approximately 12 to 16 SCONO, catalyst sections. The recoating sequence cascades 
the potassium carbonate solution forward, as fresh K2C03 is required. Therefore, the 
freshest KzC03 solution is used for the last recoating stage. The spent K2co3 solution 
and deionized water are stored in a tank and treated with acid to adjust pH prior to 
discharge. Depending upon local discharge permits, treatment with acid to adjust the pH 
may or may not be required. Recoating arrangements are flexible and can be optimized 
for each site. 

There are three main options for the recoating process of the catalyst. The first 
option requires the unit to be shut down for approximately one week (for a frame F size 
machine) to remove, recoat, and replace all of the SCONO, catalyst. This has the 
disadvantage of eliminating the ability to produce power during the recoating process. 
The second alternative is to develop a method of removing the catalyst while the unit is 
online and replacing the catalyst with a clean, previously recoated catalyst while the 
other catalyst is “washed.” This alternative would require purchasing extra sets of 
catalyst and providing safe access to protect personnel from exposure to the hot flue gas 
while the catalyst is being replaced and reinstalled. This method of operation has not 
been demonstrated in practice and raises significant safety concerns. The third option is 
to bring the unit off line long enough to remove the old catalyst and replace it with a 
clean catalyst. The removed catalyst is then recoated and prepared for reinstallation 
during the next recoating outage. This would require a shorter outage than the first 
outage, but would require the purchase of two full sets of catalyst (one operating and 
one spare). 

achieving NO, emission concentrations as low as 2 ppm based on a maximum inlet 
concentration of 25 ppm (92 percent reduction) and a CO reduction of 90 percent based 
on a maximum inlet concentration of 50 ppm for a small (25 MW) machine. Although the 
SCONO, catalyst appears to be achieving the advertised NO, control efficiencies, 
uncertainties still exist regarding the new catalyst technology. Although this system has 
been proven on a small size unit (32 MW), scale up concerns exist with regard to the 
use of this technology on large F frame units. Dampers would have to be scaled up and 
issues such as operator size requirements, damper blade shaft design, (prevent over- 
torque conditions), and shaft bearing loading would all have an impact with a larger 
system. The regeneration process would require the operation of the dampers to 
maintain a proper seal to isolate the catalyst from the flue gas, thus limiting ambient 
oxygen concentrations. Also, if replacing catalyst section with the unit online, personnel 

The Federal Cold Storage facility has demonstrated that SCONO, is capable of 

a 
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safety requires that the damper seal must approach zero leakage when a section is 
isolated. 

Another concern is the removal and replacement of the catalyst for recoating 
without adversely impacting unit availability. The larger volume of catalyst used in an F 
class combustion turbine will require a significant period of washing or will necessitate 
the purchase of several spare catalyst modules. 

The current SCONO, catalyst technology is in its second generation. The first 
generation operated for approximately ten months on a small LM-2500 combined cycle 
CT unit before it was taken out of service because of poor regeneration gas distribution. 

Cold Storage facility thus far. While mechanically very complicated, SCONO, technology 
allows for transient operation (load changes) and no ammonia issues, such as 
transportation, storage, or slip emissions, are present. In addition, the wide operating 
temperature range has the potential for flexibility for future projects. The SCONO, 
catalyst can be placed in the most cost effective location in an HRSG. The SCONO, 
catalyst can also significantly reduce CO emissions, thus reducing the need for an 
oxidation catalyst. However, there are a number of serious concerns regarding SCONO, 
which still need to be addressed. They include the following: 

SCONO, is a technology that has effectively reduced emissions at the Federal 

0 Design issues, such as damper size and proper distribution of 
regeneration gas for “scale-up” from a LM-2500 to a frame F combustion 
turbine. 

parts in the flue gas system that may present maintenance problems. 

to be accomplished, time period, labor (cost), and safety issues. 

contaminated regeneration gas (containing sulfur and sulfur acids) to be 
handled, thereby questioning the effectiveness and reliability of the 
catalyst. 

0 Mechanical system reliability: Damper and damper bearings are moving 

On-line removal of catalyst for washing, including mechanics of how it is 

SCOSO, reliability: The SOz guard catalyst bed (SCOSO,) can cause 

0 

0 

0 Increased pressure drop. 
0 Proprietary Issue: SCONO, catalyst is a proprietary catalyst leading to 

Financial concerns: Lenders will have to assume performance and 
concerns regarding long-term pricing. 

operational risks associated with the use of SCONO,. 

under 30 MW and cannot, therefore be considered to have been demonstrated in 
practice for “ F  class machines. SCONO, cannot be considered to be BACT for this 
project because there are serious technical and economic concerns with using this new 
technology related to the operating plant size proposed for the Project. 

0 

The application for this technology is currently limited to combined cycle CT units 
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5.2.1.3 CONCLUSIONS 

combustion and postcombustion NO, emission control technology will be utilized to 
achieve the proposed BACT NO, emission rate as follows. 

SCR catalysts have proven emissions reduction capabilities and low 
maintenance requirements at a variety of different facilities throughout the United States, 
Europe, and Asia. SCR systems are representative of the BACT level of NO, emissions 
reduction. SCR systems have been successfully used on numerous combined cycle 
combustion turbine applications. The combination of DLN burners and SCR technology 
has the lowest proven emission rate on an operating combined cycle CT and is 
considered technically feasible from both a control and measurement perspective. 

A level of 2 ppmvd at 15 percent O2 based on a combination of water injection 
and a SCONO, catalyst is unproven and technically unacceptable for this project. 
Although the system appears to be successful on a 32 MW CT, the effort and effect of 
scaling the technology for a CT of the size proposed for this facility (more than 5 times 
larger) raises serious technical concerns with this new technology. Therefore, in- 
combustor NO, control consisting of dry-low NO, burners firing natural gas only, followed 
by postcombustion NO, control consisting of a selective catalytic reduction system to 
reduce NO, emissions to 2.5 ppmvd at 15 percent O2 for both the SW 501F and GE 7FA 
combustion turbines and duct burners is considered BACT for this Project. Because this 

Based on the technology evaluation for this process, a combination of both in- 

low level of emissions is also representative LAER technology, a cost analysis is not e required. 

5.2.2 COMBUSTION TURBINE CO BACT ANALYSIS 

combustion turbines and duct burners. Unless otherwise noted, the CO emission rates 
described in this section are corrected to 15 percent oxygen. 

A review of the BACTLAER Clearinghouse documents indicates that the most 
stringent CO emission level for a combustion turbine is 1.8 ppmvd at 15 percent O2 for 
the Newark Bay Cogeneration L.P. project located in New Jersey. These emissions are 
achieved by reducing CO emissions through the use of an oxidation catalyst. It should 
be noted that the use of the oxidation catalyst represents MER. This Newark Bay 
Project is located in a nonattainment area for both CO and ozone (VOC control 
required). It should also be noted that the Saranac Energy Company located in 
Plattsburgh, New York has set a 3.0 ppmvd CO emission limit for a natural gas fired 
1,123 mmBtu/h combined cycle CT. The emissions from this unit are controlled through 
the use of an oxidation catalyst. 

The objective of this analysis is to determine BACT for CO emissions from the 

5.2.2.1 ALTERNATIVE CO EMISSION REDUCTION SYSTEMS 
Typically, measures taken to minimize the formation of NO, during combustion 

inhibit complete combustion, which may increase the emissions of CO. CO is formed 0 
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during the combustion process due to incomplete oxidation of the carbon contained in 
the fuel. CO formation is limited by ensuring complete and efficient combustion of the 
fuel in the combustion turbine. High combustion temperatures, adequate excess air, and 
good aidfuel mixing during combustion minimize CO emissions. The development of 
good state-of-the-art DLN burners has reduced CO emissions lower than as compared 
to those previously obtained by the use of water injection as the main NO, control 
method. 

emissions without sacrificing NO, control performance. For this reason, the use of low 
NO, burners that use good combustion practices is the standard method of also 
controlling CO emissions. 

the use of an oxidation catalyst to convert the CO to COz. The oxidation catalyst is 
typically a precious metal catalyst and is not considered toxic. No reagent injection is 
necessary and oxidizing catalysts, depending on the uncontrolled emission level, are 
capable of reducing CO emissions by up to 90 percent. 

This technology evaluation indicates that an oxidation catalyst is the only control 
technology suitable for further evaluation beyond the use of good combustion practices, 
as provided by a DLN burner. The estimated CO emissions for the GE 7FA and SW 
501 F CTs and duct burners, and the corresponding control technologies are listed in 
Table 5-2. 

These improved combustion characteristics have allowed minimization of CO 

The only CO reduction technology available that will not impact NO, emissions is 

5.2.2.2 EVALUATION OF FEASIBLE TECHNOLOGIES 

on the potential BACT scenario’s evaluated. 
The following evaluation considers economic, energy, and environmental impacts 

Economic Impacts 

Project. Analysis of the economic impacts is provided below. The CO BACT costs 
presented in this analysis are based on operating the General Electric FA and Siemens 
Westinghouse 501 F units at 100 percent of full load for 8,760 hours per year on natural 
gas. 

The use of an oxidation catalyst has a significant negative economic impact on the 

Capital Costs 
Tables 5-3a and 5-3b present the capital costs for installing an oxidation catalyst 

system on a GE PG7241 (FA) and SW 501 F combustion turbine with duct burners. The 
capital costs for the systems includes the oxidation catalyst reactor and balance of plant 
equipment, and were based on budgetary quotations from equipment manufacturers and 
other engineering estimates. 
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Table 5-2 
Estimated CO Emissions From 

Alternate Control Technologies Per CT/Duct Burner Unit 

GE 7FA Emissions 

Concentration, ppmvd 

Percent Removal 

SW 501 F Emissions 

Concentration, ppmvd 

Percent Removal 

Control Technologies 
Dry-low NO, Combustors 

16.5 

N/A 

23.6 

N/A 

Oxidation Catalvst 

4.0 

75 percent 

4.0 

83 percent 
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Operating Costs 
Tables 5-4a and 5-4b present the annual operating costs using an oxidation 

catalyst to achieve a 75 and 83 percent reduction of CO on the GE 7FA and SW 501 F CTIs 
and duct burners, respectively. CO outlet emissions would be reduced to a maximum of 
approximately 4.0 ppmvd for the SW 501 F and GE 7FA units (with duct burners) during 
natural gas firing. Annual operating costs for the system include catalyst replacement, 
operating personnel, maintenance costs, and lost power generation. Throughout the life of 
the plant, catalyst elements will require periodic replacement. Currently, catalyst 
manufacturers are willing to guarantee a catalyst life of 3 years or equivalent operating 
hours for an oxidation catalyst. The catalyst life is adjusted to account for the operating 
hours each year of the base load unit. 

Total Annual Costs 
Total 1999 annual cost for the oxidation catalyst system is calculated as the sum of 

the 1999 annual operating costs plus capital recovery. The total capital costs for an 
oxidation catalyst are estimated to be $1,318,000 and $1,336,000 for the GE 7FA and SW 
501 F units, respectively. The total annual operating costs for an oxidation catalyst are 
estimated to be $509,000 and $527,000 for the GE 7FA and SW 501 F units, respectively. 
This corresponds to an incremental CO removal cost of $1,868 and $1,185 per ton for the 
GE 7FA and SW 501 F combustion turbines, respectively. 

Energy Impacts 

exhaust will increase the backpressure on the combustion turbine. The additional 
backpressure of 0.8 inches, water gauge, will reduce the combustion turbine output by 
approximately 0.1 percent. The cost of lost power revenue due to the back pressure is 
included in the economic analysis. 

a 
An oxidation catalyst reactor located downstream of the combustion turbine 

Environmental impacts 
The major environmental disadvantage that exists when using an oxidation 

catalyst to reduce CO emissions is that a percentage of the SO2 in the flue gas will 
oxidize to SOa. The higher the operating temperature, the higher the SO2 to SO3 
oxidation potential. It is estimated that approximately 30 percent of the SO2 in the flue gas 
will oxidize to SO3 as a result of the CO oxidation catalyst being installed. The SO3 will 
react with the moisture in the flue gas to form sulfuric acid mist in the atmosphere. The 
increase in H2S04 emissions would increase PMlo emissions. 
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5.2.2.3 CONCLUSIONS 

emissions in the SW 501 F and GE 7FA CTs and duct burners to 4.0 ppmvd. Installation 
of an oxidation catalyst system designed to reduce CO emissions to 4 ppmvd would add 
approximately $509,000 to the annual operating cost of a GE 7FA unit. The capital cost 
for a GE-7FA unit would be about $1,318,000. The resultant cost effectiveness on a per 
ton of CO removed basis is $1,868. Installing an oxidation catalyst system to reduce CO 
emissions to 4.0 ppmvd would add about $527,000 to the annual operating cost for the 
SW 501 F unit. The capital cost for a SW 501 F unit would be about $1,336,000. The 
cost effectiveness on a per ton of CO removed basis is $1,185. Mesquite Power, LLC 
has proposed using an oxidation catalyst to reduce CO emissions in whichever CT it 
chooses for the Project. The CO emission level proposed for both the GE 7FA and 
SW 501 F combustion turbines and duct burners during natural gas firing represents an 
emission level lower than any other recent projects that have been permitted. Therefore, 
the proposed CO BACT for the control of CO emissions from each combustion turbine 
and duct burner is good combustion practice using advanced combustion control and the 
addition of an oxidation catalyst. 

Mesquite Power, LLC, has proposed using an oxidation catalyst to reduce CO 

5.2.3 COMBUSTION TURBINE PMlo EMISSIONS CONTROL 
The emissions of PMlo from the Project will be controlled by ensuring as 

complete combustion of the fuel as possible and by minimizing SO2 to SO3 oxidation. 
The New Source Performance Standards (NSPS) for combustion turbines do not 
establish a PMlo emission limit. Natural gas contains only trace quantities of 
noncombustible material. 

inlet air and combustion controls. The BACT/lAER Clearinghouse documents do not list 
any postcombustion PMlo control technologies being used on combustion turbines. 
Consistent with the previous BACT applications and with determinations recently 
referenced by states within the Southwest and Pacific regions, such as the Milagro 
Williams Field Service in New Mexico and the Northern California Power Agency in the 
San Joaquin Valley Unified APCD, the use of natural gas, combustion air filters, good 
combustion controls, and maintenance is considered BACT for particulate matter. This 
is proposed for this Project. PMlo emissions (front and back) will be approximately 
0.0138 Ib/mmBtu (28.9 Ib/h at full load) while firing natural gas for the GE 7FA CT and 
duct burner unit and 0.0124 Ib/mmBtu (27.1 Ib/h at full load) while firing natural gas for 
the SW 501 F CT and duct burner unit. 

The manufacturer's standard operating procedures include filtering the turbine 
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5.2.4 COMBUSTION TURBINE VOC BACT ANALYSIS 

combustion turbines and duct burners. Unless otherwise noted, the VOC emission rates 
described in this section are corrected to 15 percent oxygen. 

A review of the EPA BACTILAER Clearinghouse Bulletin Board and the 
California Air Resource Board (BACT/LAER) indicates that the most stringent VOC 
emission control for a gas fired CT is 0.0022 Ib/mmBtu at 15 percent 0 2 .  This occurs at 
the Sacramento Power Authority Campbell Soup facility located in the Sacramento 
Metropolitan AQMD. The emission levels from a combined cycle natural gas fired 
103 MW Siemens V84.2 gas turbine with water injection for power augmentation and 
200 mmBtu/h of supplemental duct firing capacity are achieved through the application 
of an oxidation catalyst (assumed 5 percent destruction). In addition, the Sacramento 
Cogeneration Proctor and Gamble facility has a VOC emission control level for a GE 
LM-6000 combined cycle CT of 0.00221 Ib/mmBtu ( I  .I Ib/h) using an oxidation catalyst. 
Most oxidation catalyst applications listed in the BACT/LAER database assumed 
destruction rates of 10 percent. The Saranac Energy Company located in New York 
uses an oxidation catalyst to control VOC emissions for a gas fired combustion turbine to 
as level of 0.0045 Ib/mmBtu at 02. 

Only two projects show an emission reduction rate of any significance; the 
Combined Energy Resources project in the San Joaquin Valley Unified district and the 
Crockett Cogeneration (C&H Sugar) project in the Bay Area AQMD. The 44 and 
50 percent removals reportedly achieved on these projects can be discounted, due to 
the high uncontrolled VOC emission rate for the projects. Mesquite Power, LLC, has 
proposed a VOC limit of approximately 5.2 ppmvd at 15 percent O2 by using an oxidation 
catalyst for both the GE 7FA and the SW 501 F CTs and duct burners. This corresponds 
to an approximate 10 percent reduction in emissions. 

The objective of this analysis is to determine BACT for VOC emissions from the 

5.2.4.1 ALTERNATIVE VOC EMISSION REDUCTION SYSTEMS 
Volatile organic compounds are formed during the combustion process due to 

incomplete oxidation of the carbon contained in the fuel. VOCs are typically defined as 
nonmethane, nonethane hydrocarbons that are emitted from the combustion turbine. 
VOC formation is limited by ensuring complete and efficient combustion of the fuel in the 
combustion turbine. High combustion temperatures, adequate excess air, and good 
air/fuel mixing during combustion minimize VOC emissions. Therefore, lowering 
combustion temperatures through steam/water injection or staged combustion, which is 
used to reduce combustor-based NO, formation, can be counterproductive with regard 
to VOC emissions. 

method reducing VOC emissions. This process is identical to that used for CO reduction 
where the same oxidation catalyst is used to promote the oxidation of VOC to C02 and 

An alternative control method is catalytic oxidation, which is a postcombustion 
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H 2 0 .  The oxidation catalyst is typically a precious metal catalyst and reagent injection is 
necessary. 

Two factors affect the ability of the catalyst to promote oxidation of VOC. Those 
factors are the temperature of the flue gas as it passes through the catalyst and the 
species of VOC present in the flue gas. Higher temperatures promote better oxidation of 
VOC. Long-chain hydrocarbons are also easier to oxidize than short-chain hydro- 
carbons. Therefore, the ability of the catalyst to oxidize VOC depends directly on the 
specific hydrocarbons that are in the flue gas. 

uncertainty and the limited amount of removal that may be expected are reflected in the 
permitting of past projects with oxidation catalyst. As previously noted, most of the 
oxidation catalyst applications identified in the BACTLAER databases indicate only an 
assumed destruction rate varying from 5 to 10 percent. Even with the oxidation catalyst 
included on their projects, the controlled emission rates on the Combined Energy 
Sources project and the Crockett Project are still significantly higher than the 
uncontrolled emission rate for the Project. The estimated VOC emissions for the units 
with the applicable control technology for the CTs and duct burners are listed in 
Table 5-5. 

The exact reduction that may be achieved can not be easily quantified. This 

5.2.4.2 CONCLUSIONS 

same oxidation catalyst is used to promote the oxidation of VOC to C02 and H20. 
Mesquite Power, LLC, has proposed to use an oxidation catalyst to control CO 
emissions. The use of this catalyst would allow for an approximate 10 percent reduction 
in VOC emissions as well. Therefore, the proposed BACT for the control of VOC 
emissions from each combustion turbine and duct burner is to use advanced combustion 
controls design and an oxidation catalyst, which represents good combustion practices. 

The VOC removal process is identical to that used for CO reduction where the 

5.2.5 COMBUSTION TURBINE SO2 BACT ANALYSIS 
Typically, natural gas has only trace amounts of sulfur, which is used as an 

odorant. The selection of this fuel provides inherently low SOz emissions. No 
supplemental SO2 emission controls have been imposed on natural gas fired combustion 
turbines by regulatory agencies. Therefore, using natural gas as the only fuel is 
considered BACT for this project. 

5.3 EMERGENCY DIESEL-FIRE PUMP BACT ANALYSIS 
The (348 bhp) emergency diesel-fire pump will be operated for no more than 

52 hours per year for routine maintenance and will fire only No. 2 fuel oil. 

021 100 5-24 



Estimated VOC Emissions From 
Alternate Control Technologies Per CT Unit 

GE 7FA Emissions 

PPmvd 
Percent Removal 

SW 501 F Emissions 

PPmvd 

Control Technologies 

Dry-Low NO, Combustors 

5.8 

N/A 

5.8 

Oxidation Catalyst 

5.2 
10% 

5.2 
Percent Removal 
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The following is a summary of the requirements and assumptions on which the 
diesel-fire pump is based: 

0 Federal ambient air quality standards, emissions limitations, and 

No NSPS criteria have been established for diesel-fire pump emissions. 
applicable regulations will be met. 

0 

5.3.1 NOx EMISSION CONTROL 
The objective of the analysis is to determine BACT for NO, emissions from the 

A review of the BACT/LAER Clearinghouse documents (CAPCOA, November 
emergency diesel-fire pump which has the potential to emit NO, at a rate of 5.6 Ib/h. 

1999 web site review; USEPA, November 1999 web site review) indicates that the most 
stringent NO, emissions limit for a diesel-fired internal combustion engine is 94 percent 
reduction (no limit), which was achieved using an SCR at the Western Pacific Dredging 
Company located in the South Coast AQMD in southern California. The diesel-fired 
internal combustion engines are General Motors (Model 12-567) and Cooper Bessemer 
(Models JS-8-1 and LSV-16), which are separately manifolded together with two other 
engines to common control devices. It should be noted that the unit is located in a 
nonattainment area for ozone. Since NO, is a precursor to ozone, the emission level is 
representative of MER. 

5.3.1 .I ALTERNATIVE NOx EMISSION REDUCTION SYSTEMS 

of selective catalytic reduction and the second will be fuel injection timing retardation. 
This section discusses two methods of NO, control. The first method is the use 

Selective Catalytic Reduction 
SCR is a postcombustion method of controlling NO, emissions. A detailed 

discussion of SCR is included in Section 5.2.1.2 This option represents the M E R  for a 
diesel engine. SCR is not considered cost-effective for controlling NO, emissions for the 
diesel-fire pump for this Project. This is due to the emergency status of the diesel-fire 
pump, which would not be in operation for a significant percentage of the year. The 
diesel-fire pump will not be operated for more than 52 hours per year for maintenance 
purposes Therefore, SCR will not be considered further in this BACT analysis. 

Fuel Injection Timing Retardation 
Fuel injection timing retardation delays the start of fuel injection in order to 

reduce the engine’s maximum combustion pressure, thereby lowering the combustion 
temperature. Typically, fuel injection timing on these size units and unit service is 
retarded by three to four degrees. The maximum amount of retardation possible is 
controlled by such factors as piston, cylinder, manifold shape and materials, expected 
life, and the impact of modifying the combustion process on other pollutant emissions. 
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Retarding the fuel injection timing can reduce NO, emissions by 20 to 30 percent, 
depending upon unit service, size, and design. However, the diesel engine combustion 
efficiency decreases with an increase in timing retardation; the emissions of other 
pollutants such as CO, VOC, and PMlo subsequently increase. 

5.3.1.2 CONCLUSIONS 

emergency diesel-fire pump in this Project. This is mainly because the maximum 
number of hours the diesel-fire pump will operate is 52 hours per year. Therefore, the 
recommended BACT for the emergency diesel-fire pump is fuel injection timing 
retardation. 

SCR is not considered to be a cost effective NO, reduction alternative for the 

5.3.2 CO AND VOC EMISSION CONTROL BACT ANALYSIS 

from the emergency diesel-fire pump. The emission rate of CO and VOC is limited to 
approximately 1 .O and 0.3 Ib/h, respectively. 

A review of the BACTLAER Clearinghouse documents (CAPCOA, November 
1999 web site review; USEPA, November 1999 web site review) indicates that the most 
stringent CO emission level for a diesel-fired internal combustion engine is 0.371 
Ib/mmBtu (8.27 Ibh). The 22 mmBtu/h unit is located at the Kamine/Besicorp Syracuse 
LP facility in New York. No add-on controls are required to meet this emission level. 

The most stringent VOC emission level for a diesel-fired internal combustion 
engine is for the Western Pacific Dredging Company located in the South Coast AQMD 
in southern California. The diesel-fired internal combustion engines are General Motors 
(Model 12-567) and Cooper Beddemer (Models JS-8-1 and LSV-16) that are separately 
manifolded together with two other engines to common control devices. An oxidation 
catalyst applied to the diesel engine at the facility reduces the VOC emissions by 80 per- 
cent (no limit). The units are located in a nonattainment area for ozone. Since VOC is a 
precursor to ozone, the emission level is representative of MER. 

The objective of this analysis is to determine BACT for CO and VOC emissions 

Alternative CO Emission Reduction Systems 
CO and VOCs are formed during the combustion process due to incomplete 

oxidation of the carbon contained in the fuel. CO formation is limited by ensuring 
complete and efficient combustion of the fuel in the diesel engine. High combustion 
temperatures, adequate excess air, and good aidfuel mixing during combustion will 
minimize CO and VOC formation. However, lowering combustion temperatures to 
reduce NO, formation can be counterproductive with regard to CO and VOC emissions. 
NO, emission control technologies must always be considered when determining CO 
and VOC emission controls. 

CO and VOC emissions. An oxidation catalyst can be located at the diesel engine 
Postcombustion control technologies, such as an oxidation catalysts, may reduce 
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exhaust. The reactions and catalyst used are identical to the catalyst oxidation 
technology previously described for the combustion turbines (Section 5.2.2). However, 
catalytic oxidation is not considered to be a cost effective control device for controlling 
CO and VOC emissions for the diesel-fire pump in this Project. This is due to the 
emergency status of the diesel-fire pump, which would be operated for no more than 
52 hours per year for maintenance purposes. Therefore, an oxidation catalyst will not be 
considered further in this BACT analysis. BACT for the emergency diesel-fire pump 
proposed for the Project is to use good combustion controls. 

5.3.3 PMio EMISSION CONTROL BACT ANALYSIS 
The objective of this analysis is to determine BACT for PMlo emissions from the 

emergency diesel-fire pump. A review of the BACT/lAER Clearinghouse documents 
(CAPCOA, November 1999 web site review; USEPA, November 1999 web site review) 
indicates that the most stringent PMlo emission level for a diesel-fired internal 
combustion engine is 1 .O g/bhp-h for Parker Hannifin Corporation, located in the San 
Joaquin Valley Unified APCD. The 450 hp diesel-fired (Detroit Diesel model 6V92) 
engine drives an electrical generator that is limited to 227 gallons per day. This diesel 
engine is required to burn low sulfur diesel fuel that is not to exceed 0.05 percent sulfur 
by weight and to use a positive crankcase control device that is 90 percent efficient. 
Because the diesel-fire pump will typically operate a maximum of 52 hours per year, it is 
anticipated that emission of particulate matter from the unit will be minimal. The 
emission of PMlo will be controlled by filtering the source inlet combustion air and by 
ensuring as complete combustion of the fuel as possible. The manufacturer's standard 
operating practices will ensure as complete combustion of the diesel fuel as possible. 
The PMlo emission rate of the emergency diesel-fire pump proposed for the Project is 
limited to approximately 0.2 Ib/h. Therefore, the recommended BACT for the emergency 
diesel-fire pump for controlling PMlo is to be inlet air filtering and good combustion 
control. 

5.3.4 SO2 EMISSION CONTROL BACT ANALYSIS 
The objective of this analysis is to determine BACT for SOz emissions from the 

emergency diesel-fire pump. The diesel engine proposed for the Project is required to 
burn low sulfur diesel fuel that is not to exceed 0.05 percent sulfur by weight. 

, Furthermore, the diesel-fire pump will only be in operation for a maximum of 52 hours 
per year. The SOz emission rate of the emergency diesel-fire pump proposed for the 
Project is limited to approximately 0.5 Ib/h. Therefore, the recommended BACT for the 
emergency diesel-fire pump for controlling SOz is to use low sulfur fuel oil with a 
maximum content of 0.05 percent by weight and to limit operation to a maximum of 
52 hours per year. 
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5.4 COOLING TOWER BACT ANALYSIS 
Uncontrolled cooling towers can be high emitters of PMlo under certain 

conditions. PMlo from cooling towers is generated by the presence of dissolved and 
suspended solids in the cooling tower circulation water, which is potentially lost as drift. 
A portion of the water droplets emitted from the tower exhausts will evaporate leaving 
the suspended or dissolved solids in the atmosphere, thus subject to dispersion. 
Typically, drift eliminators are used to minimize drift (droplet) losses. The drift eliminator 
control efficiency for the proposed cooling towers is 0.0005 percent resulting in 
emissions of 3.86 Ib/h per tower. The drift eliminators are proposed as BACT for PMVJ 
for the cooling towers. 

5.5 SUMMARY 

rates proposed for the pollutant emitting equipment for this project. 
The following is a summary of the BACT determination and associated emission 

Nitrogen Oxides (NO,) Emissions 
8 GE 7FA units - BACT was determined to be the use of dry-low NO, 

burners during natural gas firing with an SCR to achieve an emission limit 
of 2.5 ppmvd at 15 percent 02. 

burners during natural gas firing with an SCR to achieve an emission limit 
of 2.5 ppmvd at 15 percent 02. 

0 SW 501 F units - BACT was determined to be the use of dry-low NO, 

8 Emergency Diesel-Fire Pump - BACT is fuel injection timing retardation. 

Carbon Monoxide (CO) Emissions 
0 GE 7FA units - BACT was determined to be the use of good combustion 

controls during natural gas firing with an oxidation catalyst to achieve an 
emission limit of 4.0 ppmvd at 15 percent 02. 

combustion controls during natural gas firing with an oxidation catalyst to 
achieve an emission limit of 4.0 ppmvd at 15 percent 02. 

fuel oil firing. 

8 SW 501 F units - BACT was determined to be the use of good 

8 Emergency Diesel-Fire Pump - BACT is good combustion controls during 

Particulate Emissions 
8 BACT is the use of natural gas, combustion air filters, good combustion 

Emergency Diesel-Fire Pump - BACT is inlet air filtering and good 
controls, and maintenance for both the GE 7FA and SW 501 F units. 

combustion control. 
8 
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Cooling Tower - BACT was determined to be the use of drift eliminators at 
an efficiency of 0.0005 percent. 

VOC Emissions 
e GE 7FA units - BACT was determined to be the use of good combustion 

controls during natural gas firing with an oxidation catalyst to achieve an 
emission limit of 5.2 ppmvd at 15 percent O2 (10 percent removal). 

combustion controls during natural gas firing with an oxidation catalyst to 
achieve an emission limit of 5.2 ppmvd at 15 percent 0 2  ( I O  percent 
removal). 

fuel oil firing. 

e SW 501 F units - BACT was determined to be the use of good 

e Emergency Diesel-Fire Pump - BACT is good combustion controls during 

Sulfur Dioxide (SO?) emissions 
GE 7FA units - BACT is the use of good combustion controls using 

SW 501 F units - BACT is the use of good combustion controls using 

Emergency Diesel-Fire Pump - BACT is the use of low sulfur fuel oil with 

natural gas. 

natural gas. 

a maximum content of 0.05 percent by weight and limiting operation to a 
maximum of 52 hours per year. 

e 

e 
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6.0 AIR QUALITY IMPACT ANALYSIS 

6.1 SUMMARY OF FINDINGS 
These findings are based on the results of the analyses conducted: 
Applicability to PSD Review. Based on the Project’s calculated potential to emit 

(PTE) emissions, the proposed facility will be a major stationary source. The regulated 
pollutants, NOx, CO, PMlo, and VOC, exceed the PSD significant emission levels (SELs) 
and are subject to PSD review. The PTE calculations are presented in Section 4.0: 

0 Ambient Air Qualitv Impact Analvsis. The results of the AAQIA 
demonstrate that predicted maximum CO emissions (1 and 8 hour 
averaging periods) do not exceed PSD Class II Significant Impact Levels 
(SILs). Thus, a PSD increment consumption analysis and a National 
Ambient Air Quality Standards (NAAQS) analysis are not required for this 
pollutant. Predicted NO, (annual averaging period) and PMlo (annual and 
24 hour averaging periods) ambient air quality impacts exceed the PSD 
Class I I  SILs. Both PSD Class I I  increment consumption and NAAQS 
analyses were performed for NO2 (annual averaging period) and PMIO 
(annual and 24 hour averaging periods). The results of the Class I I  
AAQIA, the NAAQS AAQlA results, and the Additional Impact Analyses 
results are presented in Sections 6.4,6.6, and 6.8 respectively. These 
results show that neither the increment nor NAAQS standards are 
exceeded. 
Preconstruction Ambient Monitorina. The results of the AAQIA for NO2, 
CO, and PMto (annual averaging period) are less than the PSD de 
minimis monitoring levels, while the PMlo (24 hour averaging period) 
results are above the de minimis monitoring levels. Under PSD rules, 
ambient monitoring data gathering may be required by the Maricopa 
County Environmental Services Department Air Quality Division 
(ESDAQD) for PMlo unless representative data exists. The ESDAQD has 
approved the use of representative PMlo ambient monitoring data from an 
existing nearby monitor as representative of site conditions. The 
ESDAQD has also approved representative NO2 monitoring data for use 
in the NAAQS analysis. A discussion of both representative monitoring 
data sets is presented in this Section. 

secondary growth in the area, nor will the Project’s air quality impacts 
have a significant adverse effect on surrounding soils and vegetation. 
Visibility, acid deposition, and ground level concentration analyses were 
performed for certain agreed-upon, sensitive Class I1 areas in Arizona. 
Groundlevel concentrations were also determined for Class I areas near 
the proposed Project. The results of the AIA demonstrate that the 

0 

0 Additional Impacts Analvsis. The proposed Project will not result in any 
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operation of the proposed Project will not have a significant effect on the 
assessed areas. 

The air dispersion modeling analysis was conducted in accordance with EPA's 
air dispersion modeling guidelines (incorporated as Appendix W of 40 CFR 51), as well 
as the Mesauite Power. LLC, Mesquite Generatinn Station Ambient Air Quality Impact 
Analysis Workplan (hereinafter referred to as the "workplan") submitted to ESDAQD on 
behalf of Mesquite Power, LLC, a copy of which is included in Appendix E. 

6.2 MODEL SELECTION 
The Industrial Source Complex Short-Term 3 (ISCST3 Version 99155) air 

dispersion model is capable of assessing impacts in simple, intermediate, and complex 
terrain, and was used to predict maximum ground level concentrations associated with 
the operation of the Project. The ISCST3 model is an EPA-approved, steady-state, 
straight-line Gaussian plume model, which may be used to assess pollutant 
concentrations from a wide variety of sources, associated with an industrial source 
complex. In addition, ISCST3 incorporates the COMPLEX1 dispersion algorithm for 
determining intermediate and complex terrain concentration impacts in accordance with 
EPA guidance. 

6.3 MODEL INPUT AND OPTIONS 

model default options and input databases were chosen to adequately represent the 
Project. 

Model input parameters, source and emission parameters, as well as the ISCST3 

6.3.1 MODEL INPUT SOURCE PARAMETERS 
The ISCST3 model was used to determine the maximum predicted ground-level 

concentration for each pollutant and applicable averaging period over the typical 
operating ranges and four ambient temperatures (i.e., 17" F, 59" F, 73" F, and 122" F). 
The representative stack parameters and emission rates modeled for each load over the 
range of ambient temperatures considered in the analysis are presented in Table 6-1. 

6.3.2 LAND USE DISPERSION COEFFICIENT DETERMINATION 
The EPA's land use method was used to determine whether rural or urban 

dispersion coefficients should be used in the ISCST3 air dispersion model. In this 
procedure, land circumscribed within a 3 km radius of the Project was classified as rural 
or urban using the Auer land use classification method. Based on a visual inspection of 
the USGS 7.5 minute topographic map of the location of the Project and a site visit, it 
was concluded that over 50 percent of the area surrounding the Project is classified as 
rural. Accordingly, the rural dispersion modeling option was used in the ISCST3 air 
dispersion modeling. 
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6.3.3 GEP STACK HEIGHT DETERMINATION 
The dispersion of a plume can be affected by nearby structures when the stack is 

short enough to allow the plume to be significantly influenced by surrounding building 
turbulence. This phenomenon, known as structure induced downwash, generally results 
in higher model predicted ground level concentrations near the influencing structure. 
The Project‘s proposed buildings and structures were analyzed to determine their 
potential to influence the dispersion of stack emissions. EPA’s Guideline for 
Determination of Good Enaineerina Practice Stack Heiaht guidance document was 
followed in this evaluation. When a stack is constructed to good engineering practice 
(GEP) stack height, it avoids the modeled turbulent flow associated with nearby 
influencing structures. If a GEP stack height is used, structural downwash need not be 
considered in the analysis. 

Structure dimensions and relative locations were entered into EPA’s Building 
Profile Input Program (BPIP) to produce an ISCST3 input file with the proper Huber- 
Snyder or Schulman-Scire direction specific building downwash parameters. An output 
of GEP stack heights for each of the Project’s emission sources is also produced. The 
structures and emission points included in the BPlP analysis are presented in Tables 6-2 
and 6-3 and are illustrated on Figures 6-1 and 6-2, respectively. Results of the BPIP 
GEP analysis indicate that the proposed stack height for each stack is less than the 
respective GEP stack height, as shown in Table 6-4. Direction-specific building 
downwash parameters for all of the Project’s stacks were incorporated into the ISCST3 
air dispersion modeling analysis. A complete printout of the BPlP output file is included 
in Appendix F. 

6.3.4 MODEL DEFAULTS 

initialized in the ISCST3 air dispersion modeling: 
The following standard USEPA default regulatory modeling options were 

e Final plume rises. 
0 Stack-tip downwash. 
e Buoyancy induced dispersion. 
e Default vertical wind profile exponents and vertical potential temperature 

gradient values. 
e Calm processing option. 
e Terrain elevations were incorporated. 

6.3.5 RECEPTOR LOCATIONS 
The air dispersion modeling receptor locations were established at appropriate 

distances to ensure sufficient density and aerial extent to adequately characterize the 
pattern of pollutant impacts in the area. Specifically, a nested rectangular grid network 
that extends 10 km from the center of the Project was used. The rectangular grid 
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Table 6-2 
Structures Included in the BPlP Analysis 

Structure ID 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I O  

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

Structure Designation' 

HRSG 1 

Combustion Turbine 1 

Air Inlet 1 

Electrical Control Center 1 

HRSG 2 

Combustion Turbine 2 

Air Inlet 2 

Firewater Storage Tank 

Demineralized Water Tank 

Cooling Tower 1 

Cooling Tower 2 

HRSG 3 

Combustion Turbine 3 

Air Inlet 3 

HRSG 4 

Combustion Turbine 4 

Air Inlet 4 
Electrical Control Center 2 

Electrical Control Center 3 

Electrical Control Center 4 

Firewater Pump Housing 

Demineralized H20 Treatment 

Waste Chemical Storage 

Circulation Water Treatment 

Control/Administration Area 

Steam Turbine Area I 

Steam Turbine Area 2 

Switchyard Control Building 

SCR Ammonia Storage 1 

Structure Base 
Elevation (ft) 

890 

890 

890 

890 

B90 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

Structure 
Height (ft) 

90 

45 

45 

I O  

90 

45 

45 

60 

40 

35 

35 

90 

45 

45 

90 

45 

45 

10 

I O  

10 

20 

20 

20 

35 

60 

60 

60 

20 

25 
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Structure Designation* 

31 Raw Water Storage Tank 890 60 

32 Tank 1 1890 

*Proposed structures to be located at the Project. Refer to Figure 6-1 for 
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Table 6-3 
Emission Points Included in the BPlP Analysis 

Emission ID 
Number 
1 

2 
3 

4 

5 

6 

7 

8 

9 

10 
11 

12 
13 
14 

15 
16 

17 

18 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

Emission Designation' 

HRSG Stack 1 

HRSG Stack 2 
HRSG Stack 3 

HRSG Stack 4 
Cooling Tower Cell 1 

Cooling Tower Cell 2 

Cooling Tower Cell 3 

Cooling Tower Cell 4 
Cooling Tower Cell 5 

Cooling Tower Cell 6 

Cooling Tower Cell 7 
Cooling Tower Cell 8 

Cooling Tower Cell 9 
Cooling Tower Cell 10 

Cooling Tower Cell 1 I 
Cooling Tower Cell 12 
Cooling Tower Cell 13 

Cooling Tower Cell 14 
Cooling Tower Cell 15 

Cooling Tower Cell 16 

Cooling Tower Cell 17 

Cooling Tower Cell 18 

Cooling Tower Cell 19 

Cooling Tower Cell 20 

Cooling Tower Cell 21 

Cooling Tower Cell 22 

Cooling Tower Cell 23 

Cooling Tower Cell 24 

Diesel Firewater Pump 

Base 
Elevation (ft) 

890 

890 

890 
890 

925 

925 

925 

925 
925 

925 
925 
925 

925 
925 

925 

925 
925 

925 
925 

925 

925 
925 

925 

925 

925 

925 

925 

925 
910 

Height (ft) 

170 

170 
170 
170 

10 

10 

I O  

10 
10 

10 
I O  

10 
10 
I O  

10 

I O  

10 

10 
I O  

10 

10 

I O  

10 

10 

10 

10 

I O  

10 

1 

*Proposed emissions to be located at the Project. Refer to Figure 6-2 
for locations. 

021 100 6-7 



? 
29 18 

8 

15 

n 

Buildings and Stuctures Included in the BPlP Analysis* 

*See Table 6-2 for building/structure identification and dimensions. 

Figure 6-1 

buildingsrf 
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5 

17- 

0 
0 "0 
- 28 
0 3- 

Emission Points Included in the Analysis* 

*See Table 6-3 for description of sources. 

Figure 6-2 

sources.srf 



Table 6-4 
Results of BPlP GEP Analysis* 

Emission ID 
Number 

1 

2 
3 

4 

5 
6 

7 

8 
9 

10 

I 1  
12 

13 

14 
15 
16 
17 

18 
19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

~~ 

Emission Designation 

HRSG Stack 1 

HRSG Stack 2 
HRSG Stack 3 

HRSG Stack 4 

Cooling Tower Cell 1 
Cooling Tower Cell 2 

Cooling Tower Cell 3 

Cooling Tower Cell 4 
Cooling Tower Cell 5 

Cooling Tower Cell 6 

Cooling Tower Cell 7 
Cooling Tower Cell 8 

Cooling Tower Cell 9 

Cooling Tower Cell 10 
Cooling Tower Cell 11 

Cooling Tower Cell 12 
Cooling Tower Cell 13 

Cooling Tower Cell 14 
Cooling Tower Cell 15 

Cooling Tower Cell 16 

Cooling Tower Cell 77 

Cooling Tower Cell 18 
Cooling Tower Cell 19 

Cooling Tower Cell 20 

Cooling Tower Cell 21 

Cooling Tower Cell 22 

Cooling Tower Cell 23 

Cooling Tower Cell 24 
Diesel-Fire Pump 

Stack Height (ft) 

170 
170 

1 70 
170 
10 
10 

10 

10 
10 

10 

10 
10 
10 

10 

10 
10 

10 
10 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 
1 

GEP Height (ft) 

225 

225 
225 

225 

52.5 
52.5 

52.5 

115 
115 

115 
115 
115 

115 

115 
115 
176.6 

52.5 

52.5 

52.5 
52.5 

52.5 

52.5 

52.5 

52.5 

52.5 

52.5 

52.5 

177.2 
205 
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network consists of 100 m spacing from the fence line out to 1,000 m, 500 m spacing out 
to 5 km, and then 1,000 m spacing from 5 to 10 km. Receptor spacing at 50 m intervals 
was used along the fence line. At the request of ESDAQD, additional receptors were 
placed on the peaks of surrounding buttes within the 10 km grid. Preliminary modeling 
showed that PMlo (24 hour averaging period) impacts, exceeding the PSD Class II SILs, 
fell on the edge of the 10 km grid. As a result, the grid was extended to capture all the 
Project’s significant impacts. Figure 6-3 illustrates the, 10 km nested rectangular grid, 
additional peaks, fence line receptors, and the relative location of the emission sources 
and downwash structures. Figure 6-4 shows the extended grid used for the PMlo 
(24 hour averaging period) PSD Class II SIL modeling as well as the PMlo annual 
averaging period modeling. The elevated terrain option was used for all receptor points. 

Terrain elevations at the receptor locations were obtained using 30 meter Digital 
Elevation Model (DEM) terrain data from 7.5 minute USGS topographic maps. The 
terrain elevation values were calculated by choosing the highest elevation using the 
highest of the four DEM terrain elevations that encompassed each receptor. 

6.3.6 METEOROLOGICAL DATA 

upper air meteorological data. These data include the wind flow vector, wind speed, 
ambient temperature, stability category, and the mixing height. Five years (1994-1998) 
of surface upper air meteorological data from the Palo Verde Nuclear Generating Station 
and data from Tucson International Airport was used in the ISCST3 air dispersion 
modeling analysis. This meteorological data was obtained from the Maricopa County 
ESDAQD for use in the air dispersion modeling analysis. 

north of the proposed Project location. The elevation, terrain, and surface roughness 
characteristics at the meteorological station are very similar to the Project site. 
Therefore, the meteorological data is representative of the Project site. 

The ISCST3 air dispersion model requires hourly input of specific surface and 

The Palo Verde Nuclear Generating Station is located approximately 2 miles 

6.4 MODEL RESULTS 

was performed using the emission rates for NO,, CO, and PMlo, and operational 
parameters by load, as presented in Table 6-5 for each applicable averaging period. 

In accordance with the air modeling Workplan, ISCST3 air dispersion modeling 

6.4.1 COMPARISON TO PSD CLASS II SIGNIFICANT IMPACT LEVELS AND 
PRECONSTRUCTION MONITORING REQUIREMENTS 
Table 6-5 presents the maximum predicted NO,, CO, and PMlo impacts for the 

Project using the ISCST3 air dispersion model and 5 years of meteorological data (1994 
to 1998) for each pollutant and averaging period. A complete listing of all modeled 
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impacts by pollutant, operating scenario, and averaging period are contained in 
Appendix G. 

pollutant and applicable averaging period with the PSD Class II SlLs and the pre- 
construction monitoring requirements. The Project’s CO (1 and 8 hour averaging 
periods) maximum predicted impacts are less than the PSD Class II significant impact 
levels. Therefore, under the PSD program, further air quality impact analyses are not 
required for this pollutant. Further air quality analyses are required for NO, and PMlo 
(annual and 24 hour averaging periods). The additional analyses included the following 
assessments for both NO, and annual and 24 hour PMlo. 

Table 6-5 also compares the maximum model predicted concentrations for each 

0 A NAAQS analysis. 
0 A PSD increment analysis. 
The NAAQS analysis requires that the air quality from both the Project and all 

nearby “large” sources be combined with existing background air quality levels to 
determine whether the addition of the Project will result in the potential violation of the 
NAAQS. The NO, and PMlo NAAQS analyses are presented in Section 6.6. 

The PSD increment analysis requires that the air quality impact from the Project 
be combined with air quality impacts from other nearby increment consuming sources to 
determine whether total PSD related impacts are less than the allowable PSD increment 
level. The NO, and PMlo Class II increment analyses are presented in Section 6.7. 

As shown in Table 6-5, the maximum modeled 24 hour average PMlo impact of 
40.42 pg/m3 exceeds the PSD monitoring criterion of 10 pg/m3 for PMlo. The predicted 
impacts for all other pollutants are less than the corresponding PSD monitoring criteria. 
The ESDAQD has approved the use of existing PMIo ambient monitoring data to 
represent the existing ambient PMlo concentration near the Project. 

Even though the NOz ambient monitoring criterion was not exceeded, the 
maximum NO, impact from the project exceeds the PSD NO2 SIL. The ESDAQD 
approved the use of existing NO2 ambient monitoring data for the NAAQS analysis. The 
existing monitoring data used in the NAAQS analysis are contained in Section 6.6. 

6.4.2 STARTUP EMISSIONS ANALYSIS 
Pollutant emission rates may vary significantly during low load transient 

conditions experienced during periods of startup. This is due to low load instability in the 
combustion turbine’s dry-low NO, combustor, and because the SCR and the oxidation 
catalyst are at suboptimum temperatures. Section 4 contains a discussion of emissions 
of SO,, PMlO, VOC, CO, and NO, during startups and shutdowns. 
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CO emissions from Westinghouse 501 F combustion turbine were higher during 
startup than normal full load operation. CO has a short-term ambient air quality standard 
(1 and 8 hour averaging periods), short-term startup emissions for the Westinghouse 
501 F combustion turbine will be evaluated. The worst case 1 hour CO emission rate is 
28.3 Ib/h during startup. For an 8 hour averaging period, the average emission rate 
should consider a period of normal operation of 4 hours, and a worst case 4 hour startup 
period. The worst case 8 hour startup emission rate of CO for the Westinghouse turbine 
becomes: 

(28.3 Ib/h x 4 hours) + (23 Ib/h x 4 hours)) / (8 hours) = 25.7 Ib/h 

Since the CO impacts (as presented in Table 6-5) are significantly below the 
PSD significant impact levels, a modeling analysis to determine the impacts from these 
startup emissions is unnecessary. Applying a ratio to the impacts that reflects the 
increase in emissions will give adequate representation of the CO impacts during 
startup. Table 6-6 presents the CO impacts during startup processes. The impacts 
remain well below the PSD significant impact levels for the CO 1 and 8 hour averaging 
periods. 

6.5 SIGNIFICANT IMPACT AREA AND EMISSION INVENTORY 
DETERMINATION 

As concluded in Section 6.4, further air quality impact analyses of NO, and PMlo 
(annual and 24 hour averaging periods) are necessary to demonstrate compliance with 
PSD increments and the NAAQS. In accordance with EPA guidance, all nearby sources 
are required to be modeled as part of the NAAQS and increment analyses. The 
Modeling Guideline defines a “nearby” source as any point source expected to cause a 
significant contribution gradient in the vicinity of the proposed new source. For PSD 
purposes, “vicinity” is defined as the impact area. The “significant impact area” is then 
defined as a circle whose radius is the farthest distance from the Project for which there 
is a predicted significant impact. A significant impact is further defined as a modeled 
concentration more than the PSD significant impact levels, as shown in Table 6-7. A 
separate radius is determined for each pollutant and averaging period. 

6.5.1 SIGNIFICANT IMPACT AREAS 
The radii of significant impact were determined for the Project by finding the 

farthest receptor distance for which the predicted maximum impact was above the 
significance level. The results of this determination are contained in Table 6-7. As 
indicated in Table 6-7, the significant impact area for NO, is 1.46 kilometers (km), for 
PMlo (annual average) is 5.41 km, and for PMio (24 hour average) is 14.03 km from the 
Project location. Rather than model only those receptors that fall within the Project’s 
significant impact areas, the full grids presented on Figures 6-3 and 6-4 were used in the 
NAAQS and increment analyses. 
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1 hour 

8 hour 

Normal Operation 
Impacts 
( Wm3) 

479.69 

35.12 

Startup PSD Class II 
Operation Significant 
Impacts Impact Levelb 
(IJg/m3) (CIg/m3) 

590.02' 

39.33d 

2,000 
500 

aFor the Westinghouse 501 F combustion turbines. 

bFrom Table 6-5. 

"Applies a ratio of 1.23 to the impacts during normal operation. 
(28.3 Ib/h startup emission rate/23 Ib/h normal emission rate.) 
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EPA Designated Significant Impact Levels 

Pollutant 
Averaging 
Period 

Annual 

Annual 

24 Hour 

PSD Significant Impact 
Level (vg/m3) Impact" (km) 

1 .o I .46 

1 .o 5.41 

5.0 14.03 

Distance of Significant 

"The significant impact area for each pollutant and averaging period is 
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6.5.2 EMISSION INVENTORY OF NEARBY SOURCES 
EPA guidance states that modeling must include those sources which have 

received PSD permits but have not yet begun to operate, as well as any complete PSD 
applications for which a permit has not yet been issued. As a compilation of emission 
sources for the emissions inventory, Mesquite Power, LLC, has gathered data for the 
nearby facilities of Duke, Pinnacle West, and Palo Verde Nuclear Generating Station. 
The emission inventory used is conservatively high because the Palo Verde Nuclear 
Generating Station is an existing facility, and its impacts are already accounted for in the 
background data. The source names, locations, and modeling parameters are shown in 
Table 6-8. The modeling parameters were identified through inspection of source permit 
application information obtained from the Maricopa County ESDAQD. The nearby 
sources presented in Table 6-8 will be included in the PSD increment and NAAQS 
analyses. 

6.6 NAAQS ANALYSIS 
The National Ambient Air Quality Standards (NAAQS) cumulative impact analysis 

was accomplished by adding the predicted ambient impact of the Project to the impact of 
nearby sources, then adding the representative background ambient concentration. The 
total was compared to the applicable NAAQS for the pollutant. This procedure was 
applied to NO2 on an annual average basis and PMlo on an annual and 24 hour average 
basis. 

6.6.1 EXISTING SOURCES 
The emission inventory of sources included in the NAAQS analyses for NO2 and 

PMlo is shown in Table 6-8. Source emissions used in the analyses were obtained from 
the air permit applications for the previously mentioned facilities. Stack modeling 
parameters (including height, diameter, flow rate, and temperature) were included as 
part of the inventory. 

6.6.2 BACKGROUND CONCENTRATIONS 

background concentrations in the impact area resulting from existing sources that are 
not considered nearby. Representative background concentration values have been 
developed from existing ambient data collected in the area. Table 6-9 shows the 
monitoring site used, its location relative to the Project, and the representative ambient 
monitoring concentrations. The Palo Verde Nuclear Generating Station monitoring site 
(AIRS #04-013-9993) was used exclusively for NOs and PMlo. 

In accordance with EPA guidance, air quality data may be used to establish 
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- 
Table 6-8 

Source* 

Duke1 

Duke2 

DukBoilr 

DukColOl 

Du kCol02 

Du kColO3 

DukCol04 

DukCol05 

DukColO6 

DukCol07 

DukCol08 

DukColO9 

DukCollO 

PWStackl 

PWStack2 

PWStack3 

PWStack4 

PWStack5 

PWStack6 

PWStack7 

PWStack8 

PwTl  c 1  

PwTl  c 2  

PWTl C3 

PWTl C4 

PwTl  C5 

PWTl C6 

PWTl C7 

PWTl C8 

PwTl  c 9  

PWTICIO 

Emission Inventory of Nearby Sources for NAAQS Modeling Analysis 

Location 

UTM-E 

324282 

324330 

324255 

3241 82 

3241 98 

324214 

324231 

324247 

324264 

324280 

324297 

3243 13 

324330 

328939.8 

328939.8 

328939.8 

328939.8 

328939.8 

328939.8 

328939.8 

328939.8 

329019.8 

329036.3 

329052.8 

329069.3 

329085.8 

3291 02.3 

3291 18.8 

3291 35.3 

329151.8 

3291 68.3 

UTM-N 

3690470 

3690470 

3690476 

3690358 

3 6 9 0 3 5 8 

3690358 

3690358 

3690358 

3690358 

3690358 

3690358 

3690358 

3690358 

3690244.1 

3690200.4 

3690091.1 

3690047.5 

3689878.4 

3689834.7 

3689725.4 

3689681.8 

3690251. I 

3690251.1 

3690251.1 

3690251.1 

3690251.1 

3690251.1 

3690251.1 

3690251.1 

3690251.1 

3690251.1 

Emission Rate (gls) 

3.02 

3.02 

0.39 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

3.06 

3.06 

3.06 

3.06 

3.06 

3.06 

3.06 

3.06 

0 

0 

0 

0 

0 
0 

0 
0 

0 
0 

4.03 

4.03 

0.04 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

1.91 

1.91 

1.91 

1.91 

1.91 

1.91 

1.91 

1.91 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

Stack 
Height, 
(m) 
48.77 

48.77 

1 1.28 

14.33 

14.33 

14.33 

14.33 

14.33 

14.33 

14.33 

14.33 

14.33 

14.33 

53.34 

53.34 

53.34 

53.34 

53.34 

53.34 

53.34 

53.34 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

Stack 
Diameter, 
(m) 

5.49 

5.49 

0.61 

9.24 

9.24 

9.24 

9.24 

9.24 

9.24 

9.24 

9.24 

9.24 

9.24 

5.49 

5.49 

5.49 

5.49 

5.49 

5.49 

5.49 

5.49 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

Stack 
Velocity, 
(m/s) 

21.34 

21.34 

10.67 

9.14 

9.14 

9.14 

9.14 

9.14 

9.14 

9.14 

9.14 

9.14 

9.14 

19.81 

19.81 

19.81 

19.81 

19.81 

19.81 

19.81 

19.81 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Stack 
Temp., 

359.82 

359.82 

505.37 

294.26 

294.26 

294.26 

294.26 

294.26 

294.26 

294.26 

294.26 

294.26 

294.26 

349.82 

349.82 

349.82 

349.82 

349.82 

349.82 

349.82 

349.82 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

(K) 

- 

Facility 
Elevation, 
(m) 

268.5 

268.5 

268.5 

268.5 

268.5 

268.5 

268.5 

268.5 

268.5 

268.5 

268.5 

268.5 

268.5 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 
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Table 6-8 (Continued) 
Emission Inventory of Nearby Sources for NAAQS Modeling Analysis 

Source* 

PwTl  c11 

PwTlC12 

PwT2C 1 

PwT2C2 

PwT2C3 

PwT2C4 

PwT2C5 

PwT2C6 

PwT2C7 

PwT2C8 

PWT2C9 

PwT2C10 

PwT2C 1 1 

PwT2C12 

PWT3Cl 

PwT3C2 

PwT3C3 

PwT3C4 

PwT3C5 

PwT3C6 

PwT3C7 

PwT3C8 

PwT3C9 

PwT3ClO 

PwT3Cl1 

PwT3C12 

PwT4C I 

PwT4C2 

PwT4C3 

PwT4C4 

PwT4C5 

PwT4C6 

PwT4C7 

Location 
~ 

UTM-E 

329184.9 

329201.4 

329019.8 

329036.3 

329052.8 

329069.3 

329085.8 

329102.3 

3291 18.8 

3291 35.3 

329151.8 

329168.3 

3291 84.9 

329201.4 

329019.8 

329036.3 

329052.8 

329069.3 

329085.8 

329 1 02.3 

3291 18.8 

3291 35.3 

329151.8 

329168.3 

329184.9 

329201.4 

32901 9.8 

329036.3 

329052.8 

329069.3 

329085.8 

3291 02.3 

3291 18.8 

UTM-N 

3690251.1 

3690251.1 

3690098.1 

3690098.1 

3690098.1 

3690098.1 

3690098.1 

3690098.1 

3690098.1 

3690098.1 

3690098.1 

3690098.1 

3690098.1 

3690098.1 

3689885.4 

3689885.4 

3689885.4 

3689885.4 

3689885.4 

3689885.4 

3689885.4 

3689885.4 

3689885.4 

3689885.4 

3689885.4 

3689885.4 

3689732.4 

3689732.4 

3689732.4 

3689732.4 

3689732.4 

3689732.4 

3689732.4 

Emission Rate ( g k )  

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 
0 

0 

0 
0 

0 
0 
0 

0 

0 
0 
0 

PMlO 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

Stack 
Height, 
(m) 
16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

Stack 
Diameter, 
(m) 
6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

Stack 
Velocity, 
(m/s) 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Stack 
Temp., 
(K) 
295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

295.93 

Facility 
Elevation, 
(m) 
266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 

266.7 
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Table 6-8 (Continued) 
Emission Inventory of Nearby Sources for NAAQS Modeling Analysis 

Source* 

PWT4C8 

PWT4C9 

PWT4C10 

PWT4C11 

PWT4C12 

PVFurnce 

PVColTrl 

PVColTr2 

PVColTr3 

Location 

UTM-E 

329135.3 

3291 51.8 

329168.3 

329184.9 

329201.4 

327365.7 

326684.3 

326375.1 

326176.7 

UTM-N 

3689732.4 

3689732.4 

3689732.4 

3689732.4 

3689732.4 

3696635.0 

36961 57.6 

369581 9.2 

3695361.1 

Emission Rate (g/s) 

0 
0 

0 

0 

0 

0.32 

0 

0 

0 

PMio 

0.08 

0.08 

0.08 

0.08 

0.08 

0.05 

0.56 

0.56 

0.56 

Stack 
Velocity, 
( d s )  

10.0 

10.0 

10.0 

10.0 

10.0 

0.99 

9.63 

9.63 

9.63 

Stack 
Temp., 
( K) 
295.93 

295.93 

295.93 

295.93 

295.93 

322.04 

316.48 

316.48 

316.48 

Facility 
Elevation, 
(m) 
266.7 

266.7 

266.7 

266.7 

266.7 

289.6 

289.6 

289.6 

289.6 

Source: Air permit applications for the respective facilities. 

'Duk = Duke 
PW = Pinnacle West 
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Table 6-9 
Representative Ambient Background Monitoring Data 

Monitoring 
Site 

Palo Verdea 

Palo Verdea 

Palo Verdea 

Location 
Latitude1 
Longitude 
(degrees) 
33.3491 
112.832 

33.3491 
112.832 

33.3491 
112.832 

- 
Distance 
from 
Project 

3.0 

0 

3.0 

3.0 

Direction 
from 
Project 

N 

N 

N 

NOz I Annual I 58b 

PMlo 1 Annual 120" 
I I 

PMlo 124hour I 70d 
I I 

"Palo Verde Nuclear Generating Station (AIRS #04-013-9993). 

bRepresents the maximum 1 hour NOz monitored value for a portion of 1998. This is 
conservatively higher than the annual average maximum. 

"Represents the maximum annual mean for 1997. 

dRepresents the maximum high second high value for 1997. 
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NO2 CONCENTRATIONS 
A background NOs concentration of 58 pg/m3 was assumed in the NAAQS 

analysis. This representative background concentration, as contained in Table 6-9, was 
calculated as the maximum 1 hour concentration of NOz for a portion of the calendar 
year 1998 at the monitoring site. The monitoring site began operation in April and has 
recorded 7 months of data. The ESDAQD determined that these NOn data are 
representative for the Project and as such are used in the NAAQS analysis. 

PMqo CONCENTRATIONS 
The background annual average PMlo concentration assumed in the NAAQS 

analysis is 20 pg/m3. This value is the highest reported annual mean for the period of 
record of 1996-1 999 at the monitor site. The background 24 hour average PMlo 
concentration assumed in the NAAQS analysis is 70 pg/m3. This conservative 
background concentration, as presented in Table 6-9, is the high second high measured 
value for any given calendar year for the period of record of 1996 to 1999 at the monitor 
site. The monitor has been determined by the ESDAQD to be representative of the 
PMlo background concentration near the Project. 

6.6.3 RECEPTOR LOCATIONS 

quality impact determination, as discussed in Section 6.3.5, which consists of a 
rectangular grid network of 100 m spacing from the fence line out to 1,000 m, 500 m 
spacing out to 5 km, and then 1,000 m spacing from 5 km to 10 km. Receptor spacing 
at 50 m intervals was used along the property boundary. 

The receptor grid is based on the same receptor grid utilized for the maximum air 

6.6.4 MODELING METHODOLOGY 

nearby sources, and a representative background concentration. The modeling 
procedure used was similar to that used to determine maximum impacts from the 
Project, as described in Section 6.3. The ISCST3 model was operated with the 5 years 
(1994 to 1998) of meteorological data described in Section 6.3.6. However, for the 
NAAQS analysis the Project’s emissions were simultaneously modeled with other 
nearby sources and added to a representative ambient background concentration. 

The basis of the NAAQS analysis is the summation of impacts from the Project, 

6.6.5 RESULTS 
For the annual averaging periods, the highest predicted impacts produced by the 

operating load and existing source combination were determined. For the PMlo 24 hour 
averaging period, the modeled high sixth high concentration was determined. NOs 
emissions from the Project and other nearby sources were conservatively assumed to 
be emitted as NO,. As shown in Table 6-10, both N0,and PMlo show no violation of the 
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NAAQS. A complete listing of NAAQS predicted impacts by pollutant, operating 
scenario, and averaging period are contained in Appendix H. 

6.7 PSD CLASS II INCREMENT ANALYSIS 

6.7.1 SOURCE INVENTORY 
EPA guidance for the development of a cumulative inventory considers 

emissions from both the proposed Project and from sources in the significant impact 
area (SIA). There may be the need to include other sources outside the SIA that cause 
significant impacts in the Project's SIA. As detailed in the Pinnacle Northwest Combined 
Cycle Project Application, the recent APS West Phoenix Power Plant expansion project 
was evaluated to determine if a large source in the Phoenix area could contribute to a 
significant concentration in that project's SIA. The APS Plant's modeled impacts were 
insignificant. It is expected that sources of this size and location will not have an impact 
on the Project's SIA. Thus, as a compilation of emission sources for the emissions 
inventory, Mesquite has gathered data for the nearby facilities of Duke, Pinnacle West, 
and Palo Verde Nuclear Generating Station. The source names, locations, and 
modeling parameters are presented in Table 6-8. As previously discussed, the modeling 
parameters were identified through inspection of source permit application information 
obtained from the Maricopa County ESDAQD. The nearby sources presented in 
Table 6-8 are included in the PSD increment analyses. 

6.7.2 INCREMENT ANALYSIS METHODOLOGY 

in the NAAQS analysis in Section 6.4 without the addition of a representative 
background concentration. The PSD increment levels of comparison are presented in 
Table 6-1 1. 

The basis of the increment analysis follows the modeling methodology presented 

6.7.3 CONCLUSION 
The predicted maximum impact from the Project for NO2 and PMqo were 

compared to the PSD Class II increments as shown in Table 6-12. The results shown in 
the table indicate that the operation of the Project will not result in consumption of the 
available PSD Class II increments. A complete listing of all increment modeled impacts 
by pollutant, operating scenario, and averaging period are contained in Appendix I. 
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-- 
Table 6-1 I 

PSD Class II Increments for NO, and PMIO 

Pollutant Averaging Period 

Annual 

Annual 

24 Hour 

PSD Increment 
(CI g/m3) 
25 

17 

30 
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6.8 ADDITIONAL IMPACT ANALYSES e - 
6.8.1 NONATTAINMENT AREAS NEAR THE PROJECT 

The Project will be located approximately 15 miles west of the Phoenix 
nonattainment area for PMlo and 25 miles west of the Phoenix nonattainment area for 
CO and NO, (as a precursor to 03) PSD pollutants. Maricopa County Rule 240 Section 
308.l(e) presumes that any major source of VOCs and NO, located within 50 km 
(31 miles) of an ozone nonattainment area contributes to ozone violations unless it can 
be demonstrated that topographical, meteorological, or other physical factors in the 
vicinity of the new major source are such that emissions are not expected to contribute 
to violations of the ozone standards in the adjacent nonattainment areas. 

the ozone nonattainment area, as well as the surrounding terrain and topography. The 
wind rose represents the hottest months (May through October) and the daylight hours 
(8 am to 8 pm). These bounds are used to represent the summer ozone period. The 
prevailing wind is from the southwest (with smaller components from the south). 
Considering these winds, emissions from the Project would be transported to the 
northeast along the river valley towards the White Tank Mountains. This keeps the 
emissions from making further eastward progression towards the ozone nonattainment 
area. Thus it is not likely, based on meteorological and topographical considerations, 
that emissions from the Project would be transported through the Buckeye Valley into 
the ozone nonattainment area of the Phoenix air basin. As further consideration of the 
transport of emissions from the Project into both the ozone and PMlo nonattainment 
areas, each area was evaluated with a modeling analysis. 

there would be no significant impacts into the areas. Receptors were placed along the 
boundaries of the nonattainment areas and were modeled against PSD Class II 
significant impact levels. Figure 6-6 illustrates the receptors with respect to the 
proposed Project location. Table 6-13 provides the maximum impacts on these 
receptors and compares them to PSD Class II SILs. As can be seen from Table 6-13, 
the Project will not have a significant impact on these nonattainment areas. 

Figure 6.5 shows a seasonal, daytime wind rose for the Project, the boundary for 

These areas were modeled with the ISCST3 air dispersion model to demonstrate 

6.8.2 COMMERCIAL, RESIDENTIAL, AND INDUSTRIAL GROWTH 

increase in the local labor force during the construction phase of the Project, but this 
increase will be temporary, short-lived, and will not result in permanent or significant 
commercial and residential growth occurring in the vicinity of the Project. It is anticipated 
that most of the labor force during the construction phase will commute from nearby 
communities. The electrical generating capacity created by the Project will not have a 
significant effect upon the industrial growth in the immediate area considering that the 

The Project will be constructed near Arlington, Arizona. There will be an 
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Averaging 
Pollutant Period 
NO, Annual 

co 8 hour 

1 hour 

PMlO Annual 

24 hour 

NAAQS 
General Electric Westinghouse (pg/m3) 
2.37 2.39 i00 
34.72 35.12 10,000 
479.69 479.69 40,000 
3.95 3.59 50 
32.28 29.50 150 

Maximum Impact ( ~ g / m ~ )  
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electrical generating capacity will be sold to the grid as opposed to a nearby industrial 
host. 

Population increase is a secondary growth indicator of potential increases in air 
quality levels. Changes in air quality due to population increase is related to the amount 
of vehicle traffic, wmmerciaVinstitution facilities, and home fuel use. Approximately 25 
to 30 new permanent jobs will be created as a result of the Project, thus, it can be 
concluded that there will not be any significant air quality impacts associated with 
secondary growth. 

6.8.3 SOILS AND VEGETATION 

adverse effects of criteria pollutants, which include impacts on soil and vegetation. As 
shown in Table 6-14, the Project will have predicted impacts significantly below all 
NAAQS. It is concluded, therefore, that no adverse effects on soils and terrestrial 
vegetation are expected. 

The NAAQS have been established to protect public health and welfare from any 

6.8.4 CLASS II SENSITIVE AREA IMPACT ANALYSIS 
A Class II impact analysis was performed to evaluate the potential for visibility 

impairment, ground level impacts, and acid deposition. The following sensitive areas 
were identified by the Federal Land Manager (FLM) and Maricopa County ESDAQD in a 
meeting with a representative of Mesquite Power, LLC: Hummingbird Springs, Big Horn 
Mountain, Eagletail Mountain, Signal Mountain, Woolsey Peak, and North Maricopa 
Mountains Wilderness areas, as well as the Gila Bend and Gila River Indian 
Reservations. Figure 6-7 illustrates the locations of these sensitive areas with respect to 
the Project location. 

@ 

6.8.4.1 VISIBILITY 

here is concerned with visibility impairment within the Class II sensitive areas. The 
general components of a visibility impairment analysis include: 

Distinct from a Class I visibility analysis, the additional impact analysis presented 

Determination of the visual quality of the area. 
a Determination of the potential for visibility impairment with a screening 

level assessment. 

potential. 
a If warranted, a more in-depth analysis of the visibility impairment 
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Visual Qualify of the Area: The Project will be located in an area of southwestern 
Arizona, which is generally used for agricultural purposes. The climate of the area is 
characterized as extremely arid, typical of the low elevation desert valley. The low 
relative humidity and abundant sunshine result in generally good visibility throughout 
much of the year. 

Visual lmpairmenf Screening Assessment: A visibility impairment screening analysis 
was conducted at each of the Class II sensitive areas to provide a conservative 
indication of the perceptibility of plumes from the proposed emission sources. The 
analyses were performed in accordance with EPA’s Workbook for Plume Visual Impact 
Screening and Analvsis (EPA-450/4-88-015, September 1988, hereinafter referred to as 
the ‘Workbook’), using the VISCREEN model. 

plume visual impact-screening model was used with default worst case Level I 
screening parameters as presented in Table 6-15. Results of the conservative Level 1 
visual screening analysis indicated a potential for visibility impairment at all locations. As 
such, less conservative Level 2 screening analyses with situation-specific input 
parameters were conducted. 

VISCREEN modeling. As Table 6-16 illustrates, many of the input parameters for a 
Level 2 analysis are the same as the default worst case values for a Level 1 analysis 
specified in the Workbook. However, the shaded parameters in Table 6-16 designate 
the situation-specific inputs of the Level 2 analysis, which are more representative of the 
specific region and operating conditions of the Project. The situation-specific Level 2 
screening parameters are described below: 

In accordance with Workbook visual screening procedures, the VISCREEN 

Table 6-16 presents the Level 2 visual screening parameters used in the 

€missions: The worst case maximum hourly emissions of NO, and PMlo from the 
combustion turbine/HRSGs (refer to Table 6-1) were used in the Level 1 and Level 2 
visibility analyses. 

Background Visual Range: Figure 8 of the Workbook indicates that the background 
visual range for all the Class II sensitive areas is 110 km. This background visual range 
was used in the screening Level 1 approach. However, based on a November 14, 1999 
meeting between representatives of Marcopa County, Mesquite Power, LLC, and 
Mr. Peter Lahm (representing the Federal Land Managers), it was recommend by Mr. 
Lahm to use a more current background visual range from the Superstition Class I 
Wilderness area to represent the visual ranges at the Class II sensitive areas. 
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Table 6-15 
VISCREEN Level I Model Inputs 

VISCREEN Modeling Parameter 
Worst Case Emissions 

General Electric 

Particulate Emissions 

NO, (as NO2) Emissions 

Worst Case Emissions 

Westinghouse 

Particulate Emissions 

NO, (as NO2) Emissions 

Primary NO2 Emissions 

Soot Emissions 

Sulfate Emissions 

Source-Observer Distance 

Minimum Source-Class I Distance 

Maximum Source-Class I 
Distance 

Background Visual Range 

Plume-Source-Observer Angle 

Background Ozone Concentration 

Stability Class 

Wind Speed 

Threshold-delta E 

Threshold-Green Contrast 

Background Fine Particulate 
Density 

Sackground Fine Particulate Size 
ndex 

3ackground Coarse Particulate 
3ensity 

Level 1 
(Worst Case Analysis) 

Hummingbird Eagletail Signal Woolsey 
Springs Mountain Mountain Peak 

15.32 g/s 

11.20 g/s 

14.52 g/s 

11.88 g/s 

0.0 g/s 

0.0 g/s 

0.0 g/s 

32.1 km 

32.1 km 

49.8 km 

110 km 

11.25 
degrees 

0.04 ppm 

F 

1 .OO m/s 

2.00 

0.05 

1 S O  g/cm3 

0.3 pm 

2.5 g/cm3 

15.32 g/s 

11.20 g/s 

14.52 g/s 

1 1.88 g/s 

0.0 g/s 

0.0 g/s 

0.0 g/s 

33.2 km 

33.2 km 

61.7 km 

110 km 

1 1.25 
degrees 

0.04 ppm 

F 

1 .OO m/s 

2.00 

0.05 

1.50 g/cm3 

0.3 pm 

2.5 g/cm3 

15.32 g/s 

11.20 g/s 

14.52 g/s 

11.88 g/s 

0.0 g/s 

0.0 g/s 

0.0 g/s 

14.9 km 

14.9 km 

25.1 km 

I10  km 

11.25 
degrees 

0.04 ppm 

F 

1 .OO m/s 

2.00 

0.05 

1.50 g/cm3 

0.3 pm 

2.5 g/cm3 

15.32 g/s 

11.20 g/s 

14.52 g/s 

1 1.88 g/s 

0.0 g/s 

0.0 g/s 

0.0 g/s 

15.3 km 

15.3 km 

32.8 km 

110 km 

11.25 
degrees 

0.04 ppm 

F 

1 .OO m/s 

2.00 

0.05 

1 50 g/cm3 

0.3 pm 

2.5 g/cm3 
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Table 6-15 (Continued) 
VISCREEN Level 1 Model Inputs 

VISCREEN Modeling Parameter 
Background Coarse Particulate 
Size Index 

Plume Particulate Density 

Plume Particulate Size Index 

Plume Soot Density 

Plume Soot Size Index 

Plume Primary SO4 Density 

Plume Primary SO4 Size Index 

Worst Case Emissions 

General Electric 

Particulate Emissions 

NO, (as NOz) Emissions 

Worst Case Emissions 

Westinghouse 

Particulate Emissions 

NO, (as NOn) Emissions 

Primary NO2 Emissions 

Soot Emissions 

Sulfate Emissions 

Source-Observer Distance 

Minimum Source-Class I Distance 

Maximum Source-Class I 
Distance 

Background Visual Range 

Plume-Source-Observer Angle 

Background Ozone Concentration 

Stability Class 

Wind Speed 

Hummingbird 
Springs 
6.0 pm 

2.5 g/cm3 

2.0 pm 

2.0 g/cm3 

0.1 pm 

1.5 g/cm3 

0.5 pm 

15.32 g/s 

1 I .20 gls 

14.52 gls 

1 1.88 gls 

0.0 gls 

0.0 gls 

0.0 gls 

32.8 km 

32.8 km 

51.5 km 

110 km 

1 1.25 
degrees 

0.04 ppm 

F 

1 .OO mls 

Level 1 
(Worst Cas! 
Eagletail 
Mountain 
6.0 pm 

2.5 g/cm3 

2.0 pm 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 pm 

15.32 g/s 

11.20 gls 

14.52 gls 

11.88 gls 

0.0 gls 

0.0 gls 

0.0 gls 

35.3 km 

35.3km 

42.8 km 

110 km 

11.25 
degrees 

0.04 ppm 

F 

1 .OO mls 

Analysis) 
Signal 
Mountain 
6.0 pm 

2.5 g/cm3 

2.0 pm 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 pm 

15.32 gls 

1 1.20 gls 

14.52 gls 

11.88 gls 

0.0 gls 

0.0 gls 

0.0 gls 

53.2 km 

53.2 km 

132.3 km 

110 km 

1 1.25 
degrees 

0.04 ppm 

F 

1.00 mls 

Woolsey 
Peak 
6.0 pm 

2.5 g/cm3 

2.0 pm 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 pm 

15.32 g/s 

11.20 gls 

14.52 gls 

11.88 gls 

0.0 gls 

0.0 gls 

0.0 gls 

32.1 km 

32.1 km 

47.8 km 

I10 km 

11.25 
degrees 

0.04 ppm 

F 

1 .OO mls 
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Table 6-15 (Continued) 
VISCREEN Level 1 Model Inputs 

Level 1 

VISCREEN Modeling Parameter 
Threshold-delta E 

Threshold-Green Contrast 

Background Fine Particulate 
Density 

Background Fine Particulate Size 
Index 

Background Coarse Particulate 
Density 

Background Coarse Particulate 
Size Index 

Plume Particulate Density 

Plume Particulate Size Index 

Plume Soot Density 

Plume Soot Size Index 

Plume Primary SO4 Density 

Plume Primary SO4 Size Index 

Hummingbird 
Springs 
2.00 

0.05 

1.50 g/cm3 

0.3 pm 

2.5 g/cm3 

6.0 pm 

2.5 g/cm3 

2.0 pm 

2.0 g/cm3 

0.1 pm 

1.5 g/cm3 

0.5 pm 

(Worst Cas 
Eagletail 
Mount ai n 
2.00 

0.05 

1.50 g/cm3 

0.3 pm 

2.5 g/cm3 

6.0 pm 

2.5 g/cm3 

2.0 pm 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 pm 

Analysis) 
Signal 
Mountain 
2.00 

0.05 

1.50 g/cm3 

0.3 pm 

2.5 g/cm3 

6.0 pm 

2.5 g/cm3 

2.0 pm 

2.0 g/cm3 

0.1 pm 

1.5 g/cm3 

0.5 pm 

Woolsey 
Peak 
2.00 

0.05 

1.50 g/cm3 

0.3 pm 

2.5 g/cm3 

6.0 pm 

2.5 g/cm3 

2.0 pm 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 vm 
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Table 6-16 
VISCREEN Level 2 Model Inputs 

VISCREEN Modeling Parameter 

Worst Case Emissions 

General Electric 

Particulate Emissions 

NO, (as NO2) Emissions 

Worst Case Emissions 

Westinghouse 

Particulate Emissions 

NO, (as NO2) Emissions 

Primary NO2 Emissions 

Soot Emissions 

Sulfate Emissions 

Source-Observer Distance 

Minimum Source-Class I Distance 

Maximum Source-Class I 
Distance 

Background Visual Range 

Plume-Source-Observer Angle 

Background Ozone Concentration 

Stability Class 

Wind Speed 

Threshold-delta E 

Threshold-Green Contrast 

Background Fine Particulate 
Density 

Background Fine Particulate Size 
Index 

Background Coarse Particulate 
Density 

Hummingbird 
Springs 

15.32 gls 

11.20 gls 

14.52 gls 

11.88 gls 

0.0 gls 

0.0 gls 

0.0 gls 

32.1 km 

32.1 km 

49.8 km 

I 1.25 
degrees 

2.00 

0.05 

1 S O  gkm3 

0.3 pm 

2.5 g/cm3 

Level 2 
Situation-Specific Analysis 

Eagletail 
Mountain 

15.32 gls 

11 -20 gls 

14.52 gls 

I 1.88 gls 

0.0 gls 

0.0 gls 

0.0 gls 

33.2 km 

33.2 km 

61.7 km 

11.25 
degrees 

2.00 

0.05 

1 50 g/cm3 

0.3 pm 

2.5 glcm3 

Signal 
Mountain 

15.32 gls 

11.20 gls 

14.52 gls 

11.88 gls 

0.0 gls 

0.0 gls 

0.0 gls 

14.9 km 

14.9 km 

25.1 km 

11.25 
degrees 

2.00 

0.05 

1.50 g/cm3 

0.3 pm 

2.5 glcrn3 

Woolse y 
Peak 

15.32 gls 

1 1.20 gls 

14.52 gls 

I I .88 gls 

0.0 gls 

0.0 gls 

0.0 gls 

15.3 km 

15.3 km 

32.8 km 

11.25 
degrees 

2.00 

0.05 

1 50 g/cm3 

0.3 pm 

2.5 g/cm3 
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Table 6-16 (Continued) 
VISCREEN Level 2 Model Inputs 

~~ 

VISCREEN Modeling Parameter 

Background Coarse Particulate 
Size Index 

Plume Particulate Density 

Plume Particulate Size Index 

Plume Soot Density 

Plume Soot Size Index 

Plume Primary SO4 Density 

Plume Primary SO4 Size Index 

Worst Case Emissions 

General Electric 

Particulate Emissions 

NO, (as NO2) Emissions 

Worst Case Emissions 

Westinghouse 

Particulate Emissions 

NO, (as NOz) Emissions 

Primary NO2 Emissions 

Soot Emissions 

Sulfate Emissions 

Source-Observer Distance 

Vinimum Source-Class I Distance 

Maximum Source-Class I 
Distance 

3ackground Visual Range 

Wme-Source-Observer Angle 

3ackground Ozone Concentration 

Stability Class 

Nind Speed 

021 100 

Hummingbird 
Springs 

6.0 pm 

2.5 g/cm3 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 pm 

15.32 gls 

11.20 gls 

14.52 gts 

11.88 gls 

0.0 gts 

0.0 gls 

0.0 gts 

32.8 km 

32.8 km 

51.5 km 

1 1.25 
degrees 

6-4 1 

Level 2 
(Situation-Specific Analysis 

Eagletail 
Mountain 

6.0 pm 

2.5 glcm3 

2.0 g/cm3 

0.1 pm 

I .5 gtcm3 

0.5 pm 

15.32 gts 

11.20 gts 

14.52 gts 

1 1.88 gls 

0.0 gls 

0.0 gts 

0.0 gts 

35.3 km 

35.3km 

42.8 km 

1 1.25 
degrees 

Signal 
Mountain 

6.0 pm 

2.5 glcm3 

2.0 g/cm3 

0.1 pm 

1.5 g/cm3 

0.5 pm 

15.32 gts 

11.20 gts 

14.52 gls 

1 1.88 gls 

0.0 gts 

0.0 gls 

0.0 gts 

53.2 km 

53.2 km 

132.3 km 

I 1.25 
degrees 

Woolsey 
Peak 

6.0 pm 

2.5 gtcm3 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 pm 

15.32 gls 

11.20 g/s 

14.52 gts 

11.88 gts 

0.0 gts 

0.0 gts 

0.0 gls 

32.1 km 

32.1 km 

47.8 km 

11.25 
degrees 



Table 6-16 (Continued) 
VISCREEN Level 2 Model Inputs 

VISCREEN Modeling Parameter 

Threshold-delta E 

Threshold-Green Contrast 

Background Fine Particulate 
Density 

Background Fine Particulate Size 
Index 

Background Coarse Particulate 
Density 

Background Coarse Particulate 
Size Index 

Plume Particulate Density 

Plume Particulate Size Index 

Plume Soot Density 

Plume Soot Size Index 

Plume Primary SO4 Density 

Plume Primary SO4 Size Index 

Hummingbird 
Springs 

2.00 

0.05 

1 S O  g/cm3 

0.3 pm 

2.5 g/cm3 

6.0 um 

2.5 g/cm3 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 pm 

Level 2 
(Situation-Specific Analysis' 

Eagletail 
Mountain 

2.00 

0.05 

1 S O  g/cm3 

0.3 pm 

2.5 g/cm3 

6.0 pm 

2.5 g/cm3 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 pm 

Signal 
Mountain 

2.00 
0.05 
1 S O  g/cm3 

0.3 pm 

2.5 g/cm3 

6.0 pm 

2.5 g/cm3 

2.0 g/cm3 

0.1 pm 

I .5 g/cm3 

0.5 pm 

Woolsey 
Peak 

2.00 

0.05 

1 S O  g/cm3 

0.3 pm 

2.5 g/cm3 

6.0 pm 

2.5 g/cm3 

2.0 g/crn3 

0.1 pm 

1.5 g/crn3 

0.5 pm 
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The National Park Service's web site on visibility monitoring indicated that the annual 
mean reconstructed background visual range for the Tonto National Monument 
(approximately 2 miles north of the Superstition Class I Wilderness area) is 102.9 km. 
Thus, a more representative background visual range of 102.9 km was used in the 
Level 2 analyses. 

Background Ozone Concentration: The default background ozone concentration in the 
Level 1 analysis is 0.04 ppm. A more representative background ozone concentration of 
0.09 ppm was used in the Level 2 analysis. This value was obtained from the AIRS 
database for the Palo Verde Nuclear Generating Station monitor (#04-013-9993) for 
1999. It is the maximum 1 hour ozone value reported for that year. 

Sfabilify Class and Wind Speed: The Level 1 VISCREEN stability class default value of 
'F' and wind speed of 1 .O m/s were found not to be representative of the general 
climatological conditions in the vicinity of the Project. Therefore, stability class and wind 
speed information contained in the most recent year (1998) of the previously discussed 
five year meteorological data set (1994 to 1998) was analyzed to determine a more 
representative stability class and wind speed. Joint frequency distributions for stability 
classes A through F were performed for the meteorological data. These analyses were 
consistent with the Workbook. They consider the persistence as well as the frequency 
of the occurrence of the stabilities and wind speeds insomuch as the transport times to 
the Class II areas may be of sufficient length to allow the plume to break up and not 
remain visible. The results of the analyses are presented in Table 6-16 as a shaded 
value next to the stability class and wind speed headings. 

Plume Particle Size Index: The default plume particulate size index value (Le., mass 
median diameter) used in the worst case Level 1 analysis was 2.0 pm. A mass median 
diameter of 10 pm was used in the Level 2 analysis. 

6.8.4.2 VISUAL IMPAIRMENT MODELING RESULTS 

Level 2 input parameters as identified in Table 6-16. Results of the VISCREEN 
modeling are included in Appendix J. The results of the Level 2 screening analyses 
reveal that the Project's potential for visibility impairment is negligible, as potential plume 
delta-E and green contrast indices inside the Class II areas are less than the 
conservative Level I screening thresholds for all previously mentioned sensitive areas 
except for Signal Mountain Wilderness Area. 

Signal Mountain exceeds only 1 of the 4 tests by approximately 8 percent for the 
Westinghouse CT (3 percent for the General Electric machines) of the conservative 
Class I, Level 1 screening criteria. Figure 6-8 illustrates the geometry of the occurrence 

The VISCREEN model was used again with the aforementioned situation specific 
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of the exceedance. The exceedance occurs when viewing the plume along a line of 
sight (azimuth) of 153 degrees from plume centerline while the sun is in the forward 
scattering position. This geometry would restrict the exceedance to the sun angles 
given on Figure 6-8 (i.e., a high noon type of geometry). As can be seen in Table 6-16, 
the Level 2 meteorological data chosen for this wilderness area is a wind speed of 3 m/s 
and a stability of F. An analysis of the meteorological data for the given year and wind 
sector in which the wilderness area lies reveals that the meteorological conditions only 
occurred in the early morning (001 to 600) or late evening (1801 to 2400) times of the 
day. These times do not correspond to the sun angle geometry found on Figure 6-8. 
Therefore, because the exceedance of the Level 2 visual screening criteria occurred 
during an unrealistic scenario, that particular scenario may be ignored in accordance 
with EPA guidelines. 

Views outside of these Class II areas were not considered in the analyses. The 
views in the Viscreen model represent views outside a Class I area and are defined as 
integral vistas or views leading up to a Class I area. There were no such integral vistas 
in the vicinity of the Project. Further analyses to quantify the extent of any reductions in 
visibility due to emissions from the Project are not warranted based on the results of the 
Level 2 visual impairment screening analysis. 

6.8.4.3 CLASS II GROUNDLEVEL IMPACT MODELING RESULTS 

pollutant concentrations at the specjal Class II sensitive areas. As shown on Figure 6-9, 
receptors were placed at the nearest point of each Class I1 area to the Project. 
Elevations were obtained with the USGS 7.5-minute digital elevation models (DEMs). 
The maximum predicted concentrations are presented in Table 6-17 for each year and 
compared with the Class II increments. As the results indicate, the maximum predicted 
concentrations are considerably less than the Class II increment values. 

The ISCST3 air dispersion model was used to assess maximum groundlevel 

6.8.4.4 NITRATE DEPOSITION ANALYSIS 
A Level I nitrate deposition analysis was performed for the Class II sensitive 

areas in accordance with the IWAQM Phase I Report (EPA-454/R-93-015). The same 
receptors discussed in Section 6.8.4.3 were used in this analysis. The ISCST3 air 
dispersion model was used to assess maximum predicted 24 hour NO, ground-level 
concentrations at each receptor. Assuming that concentrations of NO, are deposited as, 
HN03 and using the conversion equations provided by the National Park Service, nitrate 
depositions were calculated for the Class I1 sensitive areas. The deposition estimates 
are assumed to be conservative because the steady state ISCST3 Guassian plume 
model does not actually remove any mass from the plume in calculating the ground level 
concentration. Table 6-1 8 presents nitrate 24 hour concentrations and deposition 
impacts at each of the Class II sensitive areas. While no formal significance levels exist 
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by which to compare the results presented in Table 6-18, the impacts on these Class II 
sensitive areas are minimal. An example nitrate deposition calculation is presented in 
Appendix J. 

6.8.5 CLASS I AREA AIR QUALITY IMPACT ANALYSIS 
Air dispersion modeling was performed to determine the Project's maximum 

predicted impact at the closest boundaries of the Superstition Wilderness Area, Mazatzal 
wilderness Area, and the Pine Mountain wilderness Area. These areas were presented 
on Figure 6-7. The ISCST3 air dispersion model was used to determine the maximum 
predicted impacts of NO, and PMlo at the respective park boundaries. The 5 year 
meteorological data set, model options, and operating scenario emission rates that were 
used in the refined modeling analysis presented in Section 6.3, were also used in the 
Class I air quality impact analyses. As shown on Figure 6-10, receptors were placed at 
the closest boundary point of each park with respect to the Project. 

Table 6-19 presents the results of the Class I SIL modeling for each pollutant and 
the applicable averaging period. In the table, the maximum predicted concentrations are 
presented and compared with the Class I SILs. The Class I SlLs were calculated as 
4 percent of the PSD Class I increments, as recommended by the National Park Service. 
As the results indicate, the maximum predicted concentrations of NO, and PMlo are 
considerably less than the applicable Class I SILs. 

6.8.6 HAZARDOUS AIR POLLUTANTS ANALYSIS 
A hazardous air pollutants (HAPs) analysis was performed for the Project in 

accordance with current draft Maricopa County ESDAQD guidance documents (Air 
Toxics/Hazardous Air Pollutant Permitting Procedure December 14, 1999, and Arizona 
Ambient Air Quality Guidelines (AAAQGs) 1999 Update). AAAQGs are residential 
screening values that are protective of human health by considering the risk from 
inhalation of contaminants in ambient air. Emissions of HAPs from the Project were 
estimated using the California Air Toxics Emission Factor (CATEF) program and AP-42, 
Volume I, Fifth Edition. A modeling analysis was performed using worst case annual 
average performance parameters for the General Electric combustion turbine. These 
parameters were assumed to represent emissions from the Project. The modeling 
analysis used the ISCST3 air dispersion model to model a nominal 1 g/s emission rate 
with the fence line receptors and the standard grid referenced in Section 6.3.5. The 
emission factors and input assumptions for the HAPs analysis are found in Table 6-20. 
The results of the modeling analysis, shown in Table 6-21, indicate that the Project will 
not be a major source of HAPs, with the impacts being orders of magnitude below the 
AAAQGs. 

@ 
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Table 6-19 
Class I SIL Modeling Results 

Pollutant 

PMlO 

Averaging 
Period 
Annual 

Annual 

24 hour 

Turbinea 
GE 

WES 

GE 

WES 

GE 

WES 

Mandatory Class I Area 

Superstition 

(C1g/m3) 
0.01 

0.01 

0.01 

0.01 

0.14 

0.13 

0.01 

0.01 

0.01 

0.01 

0.08 

0.08 

"GE = General Electric, WES = Westinghouse. 

bCalculated as a 4 percent of the PSD Class I increment values. 

Pine Mtn. 

0.01 

0.01 

0.01 

0.01 

0.05 

0.05 

(c1g/m3) 

Class I S IL~ 

0.10 

0.10 

0.16 

0.16 

0.32 

0.32 
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Table 6-20 
Hazardous Air Pollutants Analysis Emission Factors and Total Emissions 

Pollutant 

Acetaldehyde 
Acrolein 
Arsenic 
Barium 
Benzene 
Benz(a)anthracene 
Benzo(a)p yrene 
Beryllium 
I ,3-Butadiene 
Cadmium 
Chromium 
Cobalt 
Copper 
Dibenz(a, h)anthracene 
Ethylbenzene 
Formaldehyde 
Hexane 
Manganese 
Mercury 
2-Methylchloranthrene 
Naphthalene 
Nickel 
Propylene Oxide 
Selenium 
Toluene 
Vanadium 
Xylene (Total) 

Total HAPs 
"California Air Toxics I 

CAS 
Number 

75-07-0 
107-02-8 
7440-38-2 
7440-39-3 
7 1-43-2 
56-55-3 
50-32-8 
7440-41 -7 
106-99-0 
7440-43-9 
7440-47-3 

7440-50-8 
53-70-3 
1 00-4 1 -4 
50-00-0 
1 10-54-3 
7439-96-5 
7439-97-6 
56-49-5 
91 -20-3 
7440-02-0 
75-56-9 
7782-49-2 
108-88-3 
7440-62-2 
1330-20-7 

7440-48-4 

nission Fact 

CATEFa/AP-42 
Emission Factor 

4.83E-02 
1.44E-02 
2.00 E-04 
4.40E-03 
2.1 OE-03 
3.61 E-06 
4.63E-07 
1.20E-05 
I .24E-04 
1.1 OE-03 
1.40E-03 
8.40E-05 
8.50E-04 
3.03 E-06 
9.74E-03 
8.45E-02 
2.19E-01 
3.80E-04 
2.60E-04 
5.07E-06 
9.26E-04 
2.10E-03 
4.48E-02 
2.40E-05 
5.91 E-02 
2.30E-03 
I .93E-02 

database (CATE 

Fuel Bum Rate 
(M Mscf/h) 

2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 

Version 1.2). 

Emissic I Rate 
I b/h 

I .07E-01 
3.20 E-02 
4.45E-04 
9.79E-03 
4.67E-03 
8.03E-06 
1.03E-06 
2.67E-05 
2.76 E-04 
2.45E-03 
3.1 1 E-03 
1.87E-04 
1.89E-03 
6.74E-06 
2.17E-02 
1.88E-01 
4.87E-01 
8.45E-04 
5.78E-04 
1.13E-05 
2.06 E-03 
4.67E-03 
9.96E-02 
5.34E-05 
1.31 E-01 
5.12E-03 
4.29E-02 

tpy 

1.88E+00 
5.61 E-01 
7.79E-03 
1.71 E-01 
8.18E-02 
1.41 E-04 
I .80 E-05 
4.68 E-04 
4.83E-03 
4.29E-02 
5.46E-02 
3-27 E-03 
3.31 E-02 
I. 18E-04 
3.80E-01 
3.29E+00 
8.53E+OO 
1.48E-02 
1.01 E-02 
1.98E-04 
3.61 E-02 
8.18E-02 

9.35E-04 

8.96 E-02 
7.52E-01 

1.75E+OO 

2.30E+00 

20.08d 

Determined from annual average performance parameters for the General Electric combustion 
turbine. 

Fuel burn rate = (HHV turbine heat input (mmBtu/h) + HHV duct burner heat input (mmBtu/h))/AP-42 
conversion factor for mmBtu to MMsd. 
(1725.74 mmBtu/h + 542.7 mmBtu/h) I1020 mmBtu/MMscf = 2.224 MMscf/h. 

"Assumes operation of 4 turbines. 

dTotal tons per year of all HAPs listed. This value falls below the 25 tpy MACT standard. 
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Table 6-21 
Hazardous Air Pollutants Modeling Results and AAAQGs 

- 
2.30E-04 
- 
1.20E-01 
4.8OE-03 
4.80E-04 
4.2OE-04 
3.60E-03 
5.6OE-04 
- 
- 

4.80 E-04 

7.60E-02 

2.1 OE-03 
2.70E-01 

2.65E-02 
3.67E-04 
8.08E-03 
3.86E-03 
6.63E-06 
8.51E-07 
2.2OE-05 
2.28E-04 
2.02E-03 
2.57E-03 

1 S6E-03 
5.57E-06 
1.79E-02 
1.55E-01 
4.02E-01 
6.98E-04 
4.78E-04 
- 
1.70E-03 
3.86E-03 
8.23E-02 
4.41 E-05 
1.09E-01 
4.23E-03 
3.55E-02 

2.00E+00 
1.60E-02 
4.00E+00 
4.40E+01 
1.60E+00 
1.80E-01 
1.6OE-02 
1.30E+00 
2.OOE-0 1 
4.00E+00 

7.9OE-01 
1.8OE-01 
3.50E+03 

1.40E+03 
7.90E+00 

1.60E+01 

4.OOE-01 

4.00E+02 
1.20E-01 
9.80E+01 
1.60E+00 
3.00E+03 

3.50E+03 
4.00E-01 

1.07E-01 
1.49E-03 
3.28E-02 
1.57E-02 
2.69E-05 
3.46E-06 
8.96E-05 
9.26E-04 
8.21 E-03 
1.04E-02 

6.34E-03 
2.26E-05 
7.27E-02 
6.3 1 E-0 1 
1.63E+00 
2.84E-03 
1.94E-03 

6.91 E-03 
1.57E-02 
3.34E-0 1 
1.79E-04 
4.41E-01 
1.72E-02 
1.44E-01 

6.30E+00 

1.50E+01 
1.70E+02 
6.00E+00 

6.OOE-02 

6.7OE-01 
6.OOE-02 
5.00E+00 

1.50E+01 

3.00E+00 

4.50E+03 

5.40E+03 
2.50E+01 
1.50E+00 

6.30E+02 

3.70E+02 
6.00E+00 
4.40E+03 
1.50E+00 
5.40E+03 

7.7OE-01 

- 

6.7OE-01 

2.50E+01 

- 

4.50E-01 

Example calculation: 
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7.0 COMPLIANCE PLAN 

The applicable requirements for the facility are identified in the Section 3.0. The 
facility will comply with all applicable rules and requirements in the issued permit, and 
that become effective during the term of the permit. The Compliance Plan proposed for 
the facility is provided in Table 7-1. 

7.1 PERMIT SHIELD 

applicable to this facility. Therefore, the applicant requests a permit shield to include all 
adopted federal, state and local regulations not identified as applicable in the tables 
provided herein. 

Any requirement not specifically identified in this application is considered not 

7.2 OPERATION AND MAINTENANCE PLAN 

facility have not yet been selected. An operation and maintenance plan will be 
developed for the facility, as applicable, prior to operation of the facility. This plan will 
address the requirements of the Maricopa County O&M guidelines, including the 
establishment of equipment specific operating parameters and limits, maintenance 
procedures and schedules, and documentation methods that will demonstrate that 
emissions control devices are being properly operated and maintained. 

Because the specific equipment and emission control devices proposed for the 

7.3 PERFORMANCE TEST METHODS 

Rule 270, as applicable. The specific test proposed for each pollutant are identified in 
Table 7-2. Alternative and equivalent test methods may be proposed for use to the 
Control Officer for approval, prior to any required testing. 

The performance tests required for this facility will conform to the requirements of 
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Table 7-1 
Compliance Plan 

Applicable 
Requirement 
40 CFR 60 Subpart A 

40 CFR 60 Subpart 
Da, Rule 360 

40 CFR 60, Subpari 
GG, Rule 360 

40 CFR 68 

40 CFR 68 

40 CFR 72, Rule 371 

40 CFR 73 

40 CFR 75 

40 CFR 82 

Regulation I Rule 100 

Applicable Source 
Combustion Turbines 
and Duct Burners 

Duct Burners 

Combustion Turbines 

Plant 

Ammonia Storage 

Combustion Turbines 
and Duct Burners 

Combustion Turbines 
and Duct Burners 

Combustion Turbines 
and Duct Burners 

Plant 

Plant 

Compliance Monitoring Determination Method 
Conduct performance tests and submit the 
required notifications and documentation and 
maintain required recordkeeping. 

Maintain NOx emissions less than 0.2 Ib/mm Btu 
and 1.6 Ib/MWh. Keep records and report as 
set forth in Subpart Da. 

Monitor, keep records, and report as set forth in 
Subpart GG. 

Review the facility to identify, prevent and 
minimize the consequences of accidental 
releases. 

Maintain records supporting implementation of 
the Risk Management Plan once ammonia or 
other regulated substances are present onsite 
above the threshold quantity. 

Maintain records of Designated Representative 
Certification and other Part 72 submittals, 
including a complete Title IV Acid Rain permit 
application. 

Maintain documentation of all Part 73 
submittals. 

Install, certify, operate, and maintain emission 
monitors and submit reports and keep records 
as required by Part 75. 

Comply with 40 CFR 582.156 practices when 
servicing or disposing of applicable units. 

Perform requirements listed in this permit 
application; do not circumvent the rules; allow 
proper inspections; report emergencies in 
accordance with Rule 100 5501; maintain 
required records; prepare and submit required 
emission statements and annual emissions 
inventory questionnaires. 
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Table 7-1 (Continued) 
Compliance Plan 

Applicable 
Requirement 
Regulation II Rule 
200, 210,240,271, 
280 

Rule 30 (SIP) Rule 
300 

Rule 31 .A (SIP) Rule 
31 0 (SIP and County) 

~~~~~ 

Rule 31 .H.1 .a (SIP) 

Rule 32.A,C,E and F 
(SIP) Rule 320 $300, 
$302and$304 

Rule 33 (SIP) 

Rule 34.E, G, K (SIP) 
Rule 330 

Rule 34.C (SIP) 
Rule 331 

Applicable Source 
Plant 

Plant 

Open Areas, Parking 
Lots, Disturbed Soil, 
Surfaces, Storage 
Piles, Roadways and 
Streets, Material 
Handling, Unpaved 
Haul, Access Roads, 
Material Transport 

Combustion Turbines 
and Duct Burners 

Plant 

Diesel Storage Tank 

Volatile Organic 
Compounds 

Solvent Cleaning 

Compliance Monitoring Determination Method 
Obtain required permits; post and not modify the 
permit when issued; transfer the permit only as 
provided in Rule 200 5414; perform modeling 
and testing as required using applicable pro- 
cedures in Rule 270; pay applicable fees; make 
appropriate notifications under Rule 21 0 5403 
and revise permit pursuant to the applicable 
requirements. 

Monitor visible emissions using EPA Ref. 
Method 9. 

Submit, implement and post a control plan as 
required in Rule 310 §303 and WO1; monitor 
opacity using EPA Ref. Method 9; maintain a 
written log of implementation of RACM as 
required by Rule 310 5503; and maintain 
records and retain records for 3 years. 

Perform initial calculation for fuel burning based 
on AP42 (sth Edition) emission factors. 
Recalculate when applicable factors change. 
Track compliance. 

Contain volatile and other listed materials and 
employ reasonable available controls to prevent 
unreasonable discharge into the air, the plant 
does not emit hydrogen sulfide and only 
insignificant amounts of sulfur oxide; 
demonstrate compliance with Rule 32.F and 
Rule 320 5304 by modeling. 

Conduct periodic inspections to ensure repair of 
visible leaks within 15 days as required by Rule 
33(1). 
Maintain good operating practices by containing 
any nonarchitectural spray painting operation, 
discharge no more than 40 Ibs/day or 1-1/2 gal- 
lons per day to atmosphere, maintain records 
and retain for a minimum of five years as 
required by Rule 34 and Rule 330 3503. 
Maintain good operating practices, post- 
operating requirements, and maintain records 
as required by Rule 331 5501. 
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II 
Table 7-1 (Continued) 

Compliance Plan 

Rule 335 

Rule 40 (SIP) 

Rule 41 (SIP) 

Rule 42 (SIP) 

Rule 43 (SIP) 

Applicable Source 
Architectural 
Coatinas architectural application. 

Compliance Monitoring Determination Method 
Restrict use of any prohibited coatings for 

Combustion Turbines Maintain and retain records and submit required 
and Duct Burners reports. 

Combustion Turbines 
and Duct Burners 

Combustion Turbines 
and Duct Burners rule. 

Provide, install, and maintain monitoring devices 
and associated records as required. 

Perform all testing and sampling as required by 

Combustion Turbines 
and Duct Burners rule. 

Provide access to emission units as required by 
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Pollutant 

General 

NO, 
co 
PMio 
Opacity 

so2 
TDS 

Table 7-2 
Performance Test Methods 

~ ~~ ~ 

Performance Test Method 

Methods 1 through 4 

Methods 19/20 

Method 10 

Methods 5 and 202, or 201a and 202 

Method 9 

Gas Supplier S Content Guarantee 

Monthly Conductivity Test 
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APPENDIX B1 
MARICOPA COUNTY SIP-APPROVED REGULATIONS 
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Maricopa County 
State Implementation Plan Applicable Requirements 

Regulation Ill 

Rule 30 

Regulation I General Provisions 

Rule 3 Air Pollution Prohibited 

Regulation II Permits 

Rule 220 Permits to Operate 

930 1 Permit Requirements 

Control of Air Contaminants 

Visible Emissions - Opacity e40 percent as determined by 
reference Method 9 

940 1 

941 0 Fees Required 

Rule 21 Permit Conditions 

A. 

Rule 22 Permit-Denial-Action-Transfer-Posting-Revocation- 

Application Procedures for Permits to Operate 

Form and content of permit applications 

Compliance-Expiration 

D. Permit-Denial-Action-Transfer-Posting-Revocation- 
Compliance-Expiration 

F. Permit Nontransferable 

Rule 25 Posting of Permit 

Rule 26 Emissions Test Methods and Procedures 

1 Rule 31 1 Emissions of Particulate Matter I il 
A. 

1. 

Nonpoint Sources of Particulate Matter 

Open Areas - Take reasonable measures to prevent 
excessive amounts of particulate matter from becoming 
airborne. 

Parking lots -Take all effective measures to prevent 
excessive amounts of dust from becoming airborne. 

Disturbed Soil Surfaces - Do not disturb or place soil on any 
area greater than 5 acres and permit fragile soil conditions to 
remain vacant for more than 6 months or leave an open area 
vacant for more than 24 months without taking reasonable 
and semipermanent precautions to prevent excessive 
amounts of fugitive dust from becoming airborne. 

2. 

3. 
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Table B-1 (Continued) 

Maricopa County ’ 

State Implementation Plan Applicable Requirements 

Citation 
~ 

4. 

6. 

7. 

H. 

1 .a. 

Rule 300 

Rule 310 

5301 

5302 

5303 

5304 
5305 

5306 

Description/Summary Comment 

Storage Piles - Do not allow dust-producing material to be I 
stored without taking reasonable precautions to prevent 
excessive amounts of particulate matter from. becoming 
airborne. 

I 

Roadways and Streets - Take reasonable precautions to 
prevent excessive amounts of particulate matter from 
becoming airborne when using, repairing, or constructing any 
roadway or when transporting materials likely to give rise to 
airborne dust. Remove material deposited by trucking and 
earth-moving equipment of paved streets. 

Material Handling and Practices - Do not conduct 
sandblasting or other abrading operations, or conduct other 
operations which may cause airborne dust, without taking 
reasonable precautions to prevent excessive amounts of 
particulate matter from becoming airborne. 

Fuel Burning 

For equipment having a heat input rate of 4200 million Btu 
per hour or less, the maximum allowable particulate 
emissions rate in pounds-mass per hour (E)=l.02Q0.769 
where Q=Heat input in million BTU per hour. 

Visible Emissions 

Open Fugitive Dust Sources [Approved 4/10/95] I 
Limitation - Opacity: Opacity from sources of fugitive dust 
must not exceed 20 percent or any other stricter limitation 
imposed by county, state, or federal regulations. 

Dust Generating Operations Permits Required 

Control Plan Required With Permit Application 

Control Plan Revision I 
Vehicle Use in Open Areas and Vacant Parcels - Do not 
allow motor vehicles to drive on open areas without first 
implementing RACM. 

Unpaved Parking Areadstaging Areas - Do not use unpaved 
area larger than 5,000 square feet for parking, storing, 

ing motor vehicles without first 
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State Implementation Plan Applicable Requirements 

I Citation 

3307 

1 3311.2 

1 Rule 32 

Description/Summary Comment 

Unpaved HauVAccess Roads - Do not allow use of unpaved 
road more than 100 feet in length unless no more than 20 
vehicular trips per day and speed does not exceed 15 mph. 
Alternatively, effectively treat and maintain road dust with 
dust suppressant or gravel. 

Disturbed Surface Areas - Do not disturb soil without 
implementing RACM. Within 8 months of terminating dust- 
generating operations, stabilize disturbed area with 
permanent RACM. 

Vacant Areas - Do not leave open area vacant for more than 
15 days without implementing RACM. Within 8 months 
implement permanent RACM. 

Material Handling - No material handling without 
implementing RACM. 

Material Transport - Do not transport bulk materials without 
implementing RACM. Remove particulate matter from the 
exterior surface of equipment and deposited on paved roads 
using RACM. Remove deposits of bulk materials from 
vehicles onto roads within 6 hours of occurrence. 

Haul Trucks - Standards 

Roadways, Streets, and Alleys - Do not use, repair, or 
construct a roadway without implementing RACM. 

Erosion, Sedimentation, and Deposition of Bulk Materials 
Onto Paved Surfaces - Standards for removing deposition of 
bulk material onto paved roadway, paved parking, or paved 
storage area from adjacent real property. 

Information Required to be Included in a Control Plan 

Permit and Control Plan Posting Required 

Opacity Determination - Use EPA Reference Method 9 

Wind Speed Determination 

Recordkeeping - Daily written log of implementation of 
Control Plan 

Records Retention - 3 years 

Odors and Gaseous Emissions 
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Table B-I (Continued) 
Maricopa County 

State Implementation Plan Applicable Requirements 

Citation 

2. 

G. Discharge no more than 40lbs/day of organic material into 
the atmosphere from any device for employing, applying, 
evaporating, or drying any photochemically reactive solvent. 

Dispose no more than 1-112 gallons per day of any photo- 
chemically reactive solvent by means which will permit the 
evaporation of the solvent. 

K. 

Rule 300 Visible Emissions I 
Rule 335 Architectural Coatings I 
§30 1 Prohibition - Bituminous Pavement Sealers 

Interim Limits - Nonflat Architectural Coatings 

Final Limits - Flat Architectural Coatings 

Limits - Flat Architectural Coatings 

Do not apply or sell any architectural coating that exceeds 
listed limits. 

§302 

5303 

§304 

5305 

§306 Exemptions - Specific Use Coatings 

Exemption - Small Containers §307 

Regulation IV Production of Records: Monitoring, Testing, and Sampling 
Facilities 

~~ 

Rule 40 Recordkeeping and Reporting I 
~~ 

Rule 41 Monitoring I 
A. Provide, install, maintain, and operate such air contaminant 

monitoring devices as are reasonable and required to 
determine compliance. 

Testing and Sampling Rule 42 

Rule 43 
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APPENDIX 62 
MARICOPA COUNTY AIR POLLUTION CONTROL REGULATIONS 
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Table 8-2 
Current Maricopa County Air Pollution Control Regulations 

~ 

Citation DescriptionISummary Date AdoptedIAmended 
~ 

Regulation I General Provisions 

General Provisions and Definitions 5120198 

Violations 211 5195 

Conditional Orders 

Permits and Fees 

Permit Requirements 5120198 

Permits Required 

Title V Permit 

Earth Moving Permit 

I 1 I1 5193 

Rule 100 

Rule 110 
Rule 120 

Regulation II 

Rule 200 

Section 301 

Section 302 

Section 305 

Section 308 

Section 309 

Standards for Applications 

Permit Conditions 
~ ~~ 

Section 310 Prohibition - Permit Modification I 
Section 31 1 Permit Posting Required I 
Section 312.2 Title V Sources with an Installation, Operating, 

or Conditional Permit 

Accelerated Permitting Section 3 13 

Section 402 Permit Openings: Revocation and Reissuance; 
Termination 

Section 404 Permit Transfers 

Section 407 Air Quality Impact Models 

Section 408 Testing Procedures 

Section 409 Permit Fees 

Rule 210 Title V Permit Provisions 5120198 

Section 301 Permit Application Processing Procedures 

Permit Contents 

Emission Standards and Limitations 

Compliance Plan; Certification 

Section 302 

Section 304 

Section 305 

Section 401 

Section 402 

Section 403 
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- 
Table 8-2 (Continued) 

Current Maricopa County Air'Pollution Control Regulations 
~ 

DescriptionISummary Date AdoptedIAmended Citation 

Section 404 Administrative Permit Amendments 

Section 405 Minor Permit Revisions 

Section 406 Significant Permit Revisions 

Section 407 Permit Shields 

Section 408.6 Public Participation 

Rule 240 211 5/95 Permits for New Major Sources and Major 
Modifications to Existing Major Sources 

Permit or Permit Revision Required 

Application Completeness 

Section 301 

Section 302 

Section 303 Air Impact Analysis for Any Geographical Area 

Section 308 Permit Requirements for Sources Located in 
Attainment and Unclassified Areas 

Pollutants to be Included in Analysis of Ambient 
Air Quality 

Section 501 

Section 508 Visibility and Air Quality Impact Analysis 

Section 510 Air Quality Models 

Rule 241 611 9/96 Permits for New Sources and Modifications to 
Existing Sources 

Best Available Control Technology (BACT) 
Required 

Section 301 

Section 302 Reasonable Available Control Technology 
(RACT) Required 

Circumvention 

Performance Tests 

Section 303 

Rule 270 

Section 301 .I 

Section 301.2 

1 1 / I  5/93 

Applicable Procedures and Testing Methods 

Opacity Determination by Reference Method 9 
of the Arizona Testing Manual 

Section 401 Performance Test Required 

Section 402 Testing Criteria 

Section 403 Testing Conditions 

Section 404 Notice of Testing 

Testing Facilities Provided Section 405 
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Table B-2 (Continued) 
Current Maricopa County Air Pollution Control Regulations 

DescriptionISummary Date AdoptedlAmended 

Minimum Testing Required 

Citation 

Section 406 

Section 407 

Section 408 

Rule 280 

Section 301 

Compliance With Emissions Limits 

Additional Testing 

Fees I 8/19/98 

Title V Fees 
~ 

Section 304 Calculation of Emission Fees 

Section 310 Earth Moving Permit Fee I 
Section 312 Hourly Rate 

Payment of Fees 

Control of Air Contaminants 

Visible Emissions 8/5/94 

Limitations - Opacity /General: Opacity <20% 

Section 401 

Regulation Ill 

Rule 300 

Section 301 

Section 302 

Section 501 

Section 502 

Exceptions 

Compliance Determination - Opacity 

Compliance Determination - Opacity of Visible 
Emissions from lntermittant Sources 

Rule 310 Fugitive Dust Sources 6/16/99 

Opacity Limitation for Fugitive Dust Sources 

Stabilization Requirements for Fugitive Dust 
Sources 

Section 301 

Section 302 

Section 303 Dust Control Plan Requirements I 
Section 304 Elements of a Dust Control Plan I 
Section 305 Dust Control Plan Revision I 
Section 306 Control Measures I 
Section 307 Project Information Sign I 
Section 308 Work Practices I 
Section 401 Dust Control Plan Posting I 

~ 

Section 402 Compliance Schedule I 
Section 501 Opacity Observations I 

Stabilization Observations Section 502 
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Current Maricopa ontrol Regulations 

Citation 

Section 503 

Section 504 

Section 505 

Section 506 

Rule 31 1 

Description/Summary Date AdoptedIAmended 

Wind Gust Determination 

Record keeping 

Records Retention 
~~ 

Test Methods Adopted by Reference 

Particulate Matter from Process Industries I 8/2/93 

11 Section 304 Limitations - Fuel Burnina Equipment I 
Section 502 1 Recordkeeping and Reporting 

11 Section 503 I Record Retention I 
11 Section 504 I Test Methods I 

Rule 320 Odors and Gaseous Air Contaminants 711 3/88 

Section 302 Material Containment Required 

Section 303 

Section 308.1 

Reasonable Stack Height Requirement 

Nitrogen Oxides from Electrical Power Plants - 
Gaseous Fossil Fuels 

11 Section 310 1 Carbon Monoxide I 
Rule 330 1 Volatile Organic Compounds 

Section 301 I Limitations - Operations Involving Heat 

Section 302 I Limitations - Noncomplying Solvents 

Section 304 Reductions Required 

Section 305 Equipment Cleanup 

Section 306 

Section 501 

Section 502 Determination of Compliance 

Section 503 Recordkeeping and Reporting 

Section 504 Test Methods 

Rule 331 Solvent Cleaning 

Section 301 Solvent Handling Requirements 

VOC Containment and Disposal 

Providing and Maintaining Monitoring Devices 

Section 302 Equipment Requirements for all Cleaning 
Machines 

4/7/99 I 
1=303 1 Specific Operating and Signage Requirements I I 
II I for Cleaning Machines I I 
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Table 8-2 (Continued) 
Current Maricopa County Air Pollution Control Regulations 

Citation 

Section 304 

Section 305 

Section 307 

Section 308 

Section 309 

Section 501 

Section 502 

Rule 335 

Section 301 

Section 302 

Section 303 

Section 304 

Section 305 

Section 306 
~~ ~ 

Section 307 

Rule 360 

Section 300 

Section 301 

Section 301 

Section 301 

Rule 370 

Section 302 

Section 302.1 

Section 303 

Rule 371 

DescriptionISummary Date AdoptedIAmended 

Solvent Specifications for Nonvapor Cleaning 
and Degreasing 

NonvaDor Batch Cleanina Machines 

Special Vapor Cleaning Situations 

Exemptions 

Requirements for Air Pollution Control 
Equipment and ECS Monitoring Equipment 

Recordkeeping and Reporting 

Compliance Determination and Test Methods 
Architectural Coatings 711 3/88 

Prohibition - Bituminous Pavement Sealers 
~~ 

Interim Limits - Nonflat Architectural Coatings I 
Final Limits - Nonflat Architectural Coatings 

Limits - Flat Architectural Coating 

Specialty Coatings 

Exemptions - Specific-Use Coatings 

Exemptions - Small Containers 
New Source Performance Standards 4/7/99 

Adopted Federal Standards 40 CFR 60 
[July 1, 19981 

SubDart A - General Provisions 

Subpart Da - Standards of Performance for 
Electric Utility Steam Generating Units for 
Which Construction is Commenced After 
September 18,1978 

Subpart GG - Standard of Performance for 
Stationary Gas Turbines 

Federal Hazardous Air Pollutant Program 

Standards of Performance for Federally Listed 
Hazardous Air Pollutants 

81 1 9/98 

Subpart A - General Provisions 
I 

Additional Reauirements I 
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Table B-2 (Continued) 
Current Maricopa County Air Pollution Control Regulations 

Citation 

Section 301 

Section 301.1 

Section 301.2 

Regulation IV 

Rule 400 

Regulation V 

Rule 500 

Rule 510 

Regulation VI 

Rule 600 

Appendix B 

Appendix C 

~ ~~ 

DescriptionISummary 

Incorporates Subparts of the Federal Acid Rain 
Regulations 

Subparts A through I of 40 CFR Part 72 
(Permits Regulation) and all accompanying 
appendices, adopted as of January 1, 1996 

40 CFR Part 74 (Sulfur Dioxide Opt-Ins), 40 
CFR Part 75 (Continuous Emission 
Monitoring), and 40 CFR 76 (Acid Rain 
Nitrogen Oxides Emission Reduction Program) 
and all accompanying appendices, adopted as 
of January 1,1996 

The Hearing Board 

Procedure before the Hearing Board 

Air Quality Standards and Area Classification 
___ ~~ 

Attainment Area Classification 

Air Quality Standards 

Emergency Episodes 

Emergency Episodes 

Standard Application Form and Filing 
Instructions 

Describes methods to visually determine 
opacity of emissions from unpaved roads, 
unpaved haullaccess roads, unpaved parking 
lots, and sources for time-averaged 
regulations. Also gives test methods for dust 
stabilization 

Date AdoptedIAmended 

1 1 / I  5/93 

1 1 / I  5/93 

711 3/88 

711 3/88 

211 5/95 

61 1 6/99 
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Representative Emission Rates and Stack Parameters 
and Potential to Emit 





Supplement to the “Representative Emission Rates and Stack Parameters 
and Potential to Emit” 
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General Electric Case A 
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General Electric Case B 



I I I 
CTG Exh.un mu, *A I 3,215,010 I 3,432,020 I 3,477,020 I 3,709,020 
C r G ~ l ~ l  I 1,1w I 1.126 I 1,117 I LO72 

I I I I 
I I I I 0.100 Dwt Dumw NO*. */MEW ( H W  0.100 0.100 0.100 

Dwt Dumw a, amrw cnw) 0.100 I 0.100 0.100 0.100 



cdm. 
9.0 9.0 9.0 9.0 

M)) 10.0 10.0 18.0 18.0 
9.0 9.0 9.0 9.0 
18.0 18.0 10.0 18.0 

I 1 



rl SQ I 
W O n  R a m w d ,  */h I NO2 3e.l 
W o x ~ ~  72.m 
NH3 R e a d ,  bh (I t1  rdhbrcr* rr*) 14.1 
"3 n*. */I 11.7 
loul NH3 - Iuk 3s.. 

I 
40.0.5 40.8 43.2 
71.1% I 72.2% 71.2% 
14.9 11.1 I b.0 
13.0 I lJ.2 14.6 
J7.9 3 8 3  40.6 



General Electric Case C 







15W15 



General Electric Case D 







OM15 



General Electric Case E 



I I I I 
Inktlakhwo 3.0 I J.0 I 1.0 I 3.0 
f.XhW8ILa.h.WO I 17.0 17.0 17.0 1 7.0 I I I I I 
C T G k I d L m ( ( ~  .c.lrLold) I 5% so% I IOI I 5096 
b . .oCTGQorckW I 64,800 I 70,200 I O ~ . L O o  mM0 
e o n  C I G  wu I*.. awkwb ( L W  I 13,520 I 12,504 I l2 ,Jl l  I 11.957 

I 
'CTG W.n hpub W B d h  ( L W  074.07 904.05 1.01S.54 1,OW.U 
CTG wu ~nrr. w a d  ( n w  972.U 1.092.52 1.1 27-10 1.202.64 

CIG F d  Row. *IL 42,410 47,070 49.4aQ 52,690 

Inladm Ilk I 0.000 0.- I 0.000 0.000 
I O I O  CTG 0 

I 

I I I I 
CIG w LHV. t a s I 0  I 20.550 I 20,5SO I 20.550 

WWILW Ilk I 1.1102 I 1.1102 I 1.1102 I 1.1102 
CTG N HHV, B d b  I 22.02* I 22,024 I 22,024 I 22,024 

I I I I 
0.100 0.100 0.100 I 0.100 

I 0.100 I 0.100 I 0.100 0.100 



hn w-, unc (a cw), w m 8 W  ( w n w  0.010 I 0.- 0.010 
DD W m m - M h  VOC (a CW), lb/MDW (HW) 0.0s I 0.025 0.ots 
hn - P-W, ~brnocu (HW) (hmu w) 0.010 0.010 0.010 
hn Dwmr P-, bIWDW ( H W )  (horn d back) 0.020 0.020 0.020 
hn D m r  PMIO, tbIWDcu (HW) (hmu +) 0.010 0.010 0.010 
Duu Dwmr ?MtO, IbIWla, (HHV) (from a d  b&t) I 0.020 0.020 0.020 
hn 8- so% mm 0..oQo 0.000 0.000 

I 

DDwo*,h 0.0 0.0 I 0.0 
D8 CO, lbh 0.0 0.0 0.0 
DD Urn: (a CHI), lbh 0.0 0.0 0.0 
DD VOC (a W), lbh 0.0 0.0 0.0 
DD P-, em (tran nlr) 0.0 0.0 0.0 
DD P-W, tt.m (tror w o  0.0 0.0 0.0 
DB mto, t t . ~  (hmu nlr) 0.0 0.0 0.0 
D8 M I O ,  Ibh (hmland LrLl 0.0 0.0 0.0 

CO, m d  d o  c*l*r I 9.0 I 9.0 I 9.0 
. co, - WlO CaadYx D.l 8.3 D.3 

CO, m d  0 15% 0 2  wlo clqr I 8.3 I 7.0 I 7.7 
CO, lbh d o  CUdm 17s I D A  19.0 

I 4.3 I 4.1 I 4.7 
3.9 4.2 4.1 

CO, -d 0 15% 0 2  w l c l q r  I I 4.0 I 4.0 

I I 10.4 I 

CEffi7241 (FA) 

moa 

0.010 *I 
0.020 
0.000 

10.5 
0.20 
0 .0  

O M  
0.04 
0.24 
0.30 
0.15 
0.11 

10.4 

io.% 
L I S  
0.50 
0.10 

2,421,010 I. 

5JO.574 
171.- , 

W.0 





Westinghouse Case A 



40115 



Dra k*nr UIK (n CW), IblMBm ( H W  0.040 0.010 0.010 a- 

Duct 8wnw ?mkdam, IbRl81u ( H W  (how a*) O.Ol0 0.010 O.Ol0 aoio 
Dm k*nr Pmkdam, WMOm (HWV) (hr md kk) 0.020 0.020 0.020 0.020 
Drt 8urm1 mt0, lbRl8m (WHV) (from onh) 0.010 0.010 0.010 0.010 
Dra 8ufna ?WlO, lbRl8m OHHV) (hon md kk) 0.010 aom 0.020 Iota 
Dra .mSO&*AI  I 0.007 0.- 0.001 aom 

D8 aom.maWmm-sth VOC (8s W), U / H h  (HWV) 0.025 0.015 0.026 a025 

DO wor, *AI 
D8 CO, YIL 
D8 UW (n UW), M 
08 VOC (P UI4). M 
D8 PdcuIMm, Wb (h.r e) 
D8 P r d c r * a .  Wh (hr and kk) 

. 
54.7 59.3 m.5 I 42.0 

32.8 35.4 $4.3 I 372 

5.5 5.9 4.0 I 4.2 

54.7 59.3 40.5 42.0 

13.7 14.8 15.1 15.5 

10.9 11.9 12.1 12.4 
M PWIO, lblh (han nh) 1 5.5 
D8 ?WtO, (LAI (hall md kk) I 10.9 

5.9 4.0 I 4.2 
11.9 12.1 12.4 

s u c k ~ A n a l Y s b ( v  dmnloh-wu) 
k 
wz 
WO 

0 2  
SO2 
T d  

W2 

I I 

0.90093% 0.91443% 0.91904% 0.92934% 
4.94444% 5.01340% 5.02953% 5.03003% 
12.84354% ll.309Ol% I I.OS795% l0.005ouL 

9.5um 9.77203% 9.79443% 10.01475% . 
0.oOoM) o.oooos% I O.ooOo3% O.ooQ03W 

11.75456% 72.98891% 73.19483% 7 4 . 0 1 0 ~  

lOo.OOOOO% l00.ooooo% I IoROOOOO% 100- 

I 

W DIDmuu, n WdmIad) 18 I 8  I8  I D  

.W now, u(* 743,044 791,209 804.551 817,731 

WEXIIT-F I 177.8 174.9 174.3 173. I 

W V h ,  *AI 3.nz.im 3,526,934 3,589,077 3,753,034 

Wmw,rfi 947,,278 w8,122 l,OlS,*14 I,Os4,202 
W Exit V.lOdn, hli 41.7 I 4s A 44.4 49.0 



W l  SCR I I )(-I o. 128.7 138.0 140.7 147.4 
Y o .  R n r r d  pu4lu 86.7% 86.7% I 86.7% 86.7% 
NHJ R e  UIL (111 no#larcr* do) 47.4 51.0 52.0 54s 
NU3 rar. lLlL 21.3 31.5 I 32.1 33.4 
7 4  nu3 cmmPdw4 YIL 74.a 82.5 84.1 87.1 

80116 ozI(1Rwo1:14PM 



Westinghouse Case B 





I I 
sIackErh1-f I 193.0 191.3 
UrL Dbmaar, it  (4- 10 IO 

Itrr*R.rr,adm 733,042 mime 
Itrr* #law. LIL 3,2b0,705 3,500,969 

sIackRaw,rlk . 953,wo 1,011,780 
Exi t  vdochy, ws 62.5 44.3 

100.001 
WlOlF 

D W l r * W O r  
w*.l)br 
UOTcniua 

U n M  
*on 
mom 
0.010 
0.025 

0.010 
0.010 
0.020 
0.000 

aoio 

f9f.1 
I# 

3,56%3BI 

t,027,W5 
67.3 

m.u 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

25.0 
170.0 

2.5 
17.0 
0.0 
0.0 
10.0 
25.2 

ma 
10.5 
16.4 
1.. .. 
*.5 
1.0 
?1.b 
0.21 
0.19 
1.41 
0.01 
O M  
0.w 
0.30 
0.46 
0.16 
0.17 
1.31 

7.6 
7.0 
&2 .. 1 

I A 
0.9 
¶.I 

0.2 
I&* 
0.2 
I&* 

0.. 
17.0 

17.0 
ao 

10.0% 

0.46 
0.62 

iw.1 .- 
18 

3,721.65 I 
027,317 

1,060,307 
70.0 

2M15 ozI11Rwo1:14 PM 
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Westinghouse Case C 



I I I 
I**kI,h.HZO I LO 1.9 I L O  
EldNUStLr*h.WO 14.1 I 18.5 19.1 

c m E d u t ~ ( v  olmlrir-wn) 
Ar 0.07739% O . ~ S I l %  O.W51% 
COL 1.79126% JAo77J% S..lS52% 
HI0  1*.1lM.% 13.144ZWb 11.31107% 
w) b9.O7SBS% 70.40ISY 7 0 J u I 2 I  
0 2  11.J31001 I I A7203I I 1.445UI 
So2 O.oooO2% 0.00002% 0.-2% 

ioo.oaQoo1c 100.000001 T.pl 100.00000Y 

I 14.0 I I s.2 I 
I I I 

ElGh*LNV,.t.I* I 20,ssa I 20.511 I 20,sso 
CIG Iud H W ,  D d b  I 22,024 I 22,024 I a 8 2 4  

HWAW u* 1 1.1102 I 1.1102 1.f 102 
I 

I I I 
kn lwnr WOX.  IbmDm ( N W  0 .m I 0.100 I 0.100 
~ u n  ~m co, (HW I 0.100 0.100 0.100 

I 7  
Sl.OO% 

I f  
21 

14.221 
No 

4.2 
20.6 

100% 
201.020 
8,090 

1,049.10 
%OS 1. I4 

W#W 
10,010 
1- 

3,NoAIo 
1.011 

15.0 

2.4 
0.2 
14.4 
0.2 
14.4 -1 
1.1102 

ss.024 

11.61 

S l t . 9  

7U15 oWlRwo1:14 PM 



I I I 
SUtkEXltl.n*r*r* F 179.4 175.7 175.7 175.1 
st8dl D*n*ar, It (adRned) I8  I D  I I D  I D  
~ ~ t k  b, mnt i l l  3,305 3.759.716 I 3,8zs.276 3,965,390 

S U t k b , x ( n  1,021,~6 I,oIJ,4% I l.tOl.679 I,f3z,L(19 
SUtk hdt v.bdlY, w5 u.9 71.0 I 72.2 74.1 

S U t k b , r l *  W3,%1 D57.224 I #72.163 W6,DJT 



DUlS 



a 

0 Westinghouse Case D 



tnLlbunum Summy Rev4 lOo(15 WllR#)O1:14 PM 



I I I I 
E* (X stack adt) I I I I 

NOx, ppmd 815% 0 2  wI. SCR 25.0 LI.0 2s.0 ¶SA 
mh. lbfi a no2 WI. KI I 110.8 I 134.2 I 141.2 I 152.9 

I 
Nor. -4 Omb 0 2  *I SCR 2.S 
wor. lblh as02 rl KI I 11.9 
“3, ppmd OISY 0 2  Wl. SCR 0.0 
NH3, bfi wlo I 0.0 
NW3 slip, mmvd @IS% 0 2  w l  SCR 10.0 
NW3 slip, bh w l  X U  I 17.4 

2.S 2.s 2.s 
13.4 14.1 11.3 
0.0 0.0 0.0 
0.0 0.0 0.0 
10.0 10.0 10.0 
20.1 LO.? 22.4 

I &a I 1.I I I .0 I I. .  

I 11.4 I 14.1 I 14.5 I 15s 

~rdn)ro. mm (h.r only), WAIW l ( N M ( S O 4 ) )  I 4.7 
P r w * r .  Ibfi (ha rdLXL) ,  hdu&lg Z(WHJ(SO4)) 
?MIO, Wh (h only), Irlur*( t(NHf(SO4)) I 4.7 

13.0 

13.0 mio, mfi  ((nr rd -1, *dr..r 2(NWJ(lol)) 

I 4.3 I 7.1 I 7.3 I 7.8 
12.4 i 14.1 I 14.S I 1s.s 

7.6 I 7.0 8 3  
14.4 15.0 14.1 
7.4 I 7.8 8.3 
14.4 IS.0 14.1 

m r w 2 ~  
I*nuhJr* so2 b Ea&lu tiw. mlh 
Erdvun Ga HUD( (1- wnvatsd(rol -3). blh 
irdvlv Ga Z(HHJ(SO4)) 1- lion, -3, YII, 

Io ~~Pb- I 
19.1% 19.1% I 9.0% 

0.13 0.3. 0.39 0.42 
0.91 I I .os I .oa I 1.17 

0.44 I 0.Sl O.S2 I OS7 

Swk ExlcTr*mn. F 
%a& D h u u ,  L (dm) 
%ck w, l6h 
%ck Rar, sdm 
Mw,& 

crlc v u * ,  ws 

11 of15 

I 
194.7 194.7 I I w.a 194.3 

18 18 IO 10 
2,09S,P74 3.21CtW S.Io(h794 SJl7.W 
64&2os 715,504 734,427 m,su 
040,711 931,043 9SS.SIQ I 1 ,017,810 

ss.1 41.0 42.6 I 46.7 



12 01 15 



Westinghouse Case E 



W11Rooo1:14 PM t a t h E n * . i a s u n m r y R N 4  13 01 15 



I 
)udc w Tn*.m.  f 190.2 in.# 187.8 i n . 4  

.)udc Flow, IbR 2.4S1.4W f 2,87S,229 2,T31rb32 3,101,Jol 

)udc E& V W V ,  ws s a 4  I S4.0 SS.0 S L I  

Mmnr. h (r&uad) 18 I I 8  I 8  18 

Jir* maw, uh S95,ZW I Ho. 497 4 s t 7 n  408,414 
)udcFlmu.r(m 749,Wb I 82S,191 840,401 887,027 

leUUbE-Swm*rlR& 14 OI 15 oZnlrmy)1:14PM 



150115 opI11Rooo1:14 PM 
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APPENDIX D 
DRAFT ACID RAIN PERMIT APPLICATION FORMS 

D- 1 



Sempra Energy’” 
Resources  

Dale Lieb 
Title V and General Permits 
Engineering Unit Manager 
Maricopa County Environmental Services Department 
Air quality Division 
1001 N. Central Ave., Suite 200 
Phoenix, AZ 85004-1942 

RE: Delegation of Representative Official 

Dear Mr. Lieb; 

101 Ash Street 
San Diego. CA 92101-3017 

This letter is to request that Cecil D. Sterling, Manager of Permitting for Sempra Energy 
Resources, be recognized as the representative official for Mesquite Power, LLC, for 
purposes of the Compliance Certification required under Maricopa County Air Pollution 
Control Rule 210, Section 301.7. If you have any questions in this regard, please contact 
me at (619) 696-4455. 

Joseph H. Rowley 
Vice President-Proj ect Development 
Mesquite Power, LLC 
101 Ash Street 
San Diego, CA 92101-3017 

Sempra Enerqy Resources i s  no t  the  same company as the ut i l i ty ,  SDG&E or  SoCalGas, and Sempra Energy 
Resources i s  no t  regulated by the Cali fornia Public Uti l i t ies Commission. 



Jan. 18. 2000 8:17AM 

STEP1 
Identify the source by 

No. 1942 P, 2 

Pending AZ Mesquite Generating Station 
OR18 Code 

OMB No, Xt0600258 
Unlted Btates 
Environmental Protection Agency 
Add Rain Program 

6 19-696-4455 619-696-2791 
PhoneNumber Fw Number 
jrowley@sempra.res.com 

Emel address (if avrrilable) 

Certificate of Representation 

STEP 2 
Enterre u e M  
lnforma!on for the 
designated 
re preseniatlve. 

I Joseph H. Rowley 
Name 

% ! A s h  St. 
San Diego, CA 92101-3017 

ST€P 9 @ Enter requested 
lnformebon for the 
alternate deslenated 
repF!rentatiw-, if 
applicable. 

tlve 6f a wmtiu6tlon or 
roc~ss source under 40 EFR part 74 the refep 
ences in the ceriifications 
to 'affected unlt" or 
"afbcbd uni(s"SlS0 
apply to the combustian 
or process source under 
40 CFR pad 74 and the 
references to "affected 
souftb" also ap ly to 
the source at &ch the 
combustion or process 
source Is located, 

mailto:jrowley@sempra.res.com


Jan. 18, 2000 8:18AB1 No, 1 9 4 2  P. 3 

STEP 5 
Provide the name of 
every owner and 
o p e w r  of the source 
and Identify each 
affected unlt (or 

I combustlon or process awLte%? 

Mesauite Generating Station 

ID# ID# IW ID# ID# ID# 

ID# ID# ID# ID# ID# Ill# ID# 



Jan. I U .  LUUU u;1uHIYI NO, 1 ~ 4 2  r, 4 

Acid Rain Program 
@= Instructions for 

FIeasetypearpinL lfmspacekneedsl,phokqyhsccond 
pap. Indica~eepslse~randto$lnwnberafpages(e,g., 1 of 
4,2 of4, a) in h e  boxes in the upper right hand comer of each 
page. Noh A Certlflcete of Representatlon amendlng an 
eerk submisslon supersedes the earlier submlsdon In 
Its enfcrpbr. A revlsed CeMcate of Representatlon rnua 
therefore be amp/e& lnutudlng signature and datlng by 
the deslgnetad repfasentathe and the alternate 
deslanated representatlg, If appl I cable), as requirad 
under 40 CFR 72.24e) 4nd 72.26(a), 

Submit one Certibte of Representation form with onghd 
slgnerhrres. Remrnberthat under40 CFR72.21, the designakd 
rspre8en~mustn~eachownerandoperakxdallAcid Ram 
Prugram subrniseimr. 

For assistance, call the Add Rain Hotiine at (202) 584-9620, 

STEP1 AnQRISdha4 ' itnumbErWdbyb Enew 
Information 4enaEIA) at the US. Department of 
E n e f g y t o ~ p m ~  byulllltlea Iftheplantism 
owned by e utility but has a 5 digit fedllly code (also 
asslgnd by EIA), use the Wtib d e .  H no d e  has 
been assigned or Klhere is unrartainlymgardhgwhathathe 
w l e  number b, ~EAat(202)42&1142 (for ORIS 
codes), or (202) 426-1268 (for facility codes), 

Fora combwtbn orprocesssource under 40 CFR pad 
74, identlfy the ORIS 01 facility code, if one has been 
dGned.  If not, leeve blank. 

STEP2 Thedesignebzdrepmmmm ' rnustbaanebrral person 
and csnnot be a company. Please enter the firm name 
and addnssasitshould appearonallmmpondence. 
Nde: A I E P A ~ k m a i I e d t o t h e d e s i g ~ ~  
representative only, An alternate designated 
~ntat ivemustratymlhededgnaW~~ 
to forwed infomationmailed byEPAbthede6ignated 
representative. 

STEP 4 Note thai the certiticahs amlv to he  dedonated 
I 

to'beme opt-in sources under 40 CFR part 74. 

STEP 5 See 40 CFR 72.2 for the, deflnhons of'bwnef and 
%pmkw/lheownetsandcp#atDlsmybecompanies 
or natural persons. 

Identify each effected unit af the affeckd source that 
ir owned or operated by the named par& by 

Mail this form to; 

US, Environmental Protection Agency 
Acid Rain Progrem (82oAI) 

Attentton: DedQMtd Representah 

by regular mall: or ovemlgM mail: 

401 M St., SW 
Washington, DC 20460 

501 3rd St. NW 
Washington, DC 2oM1 

S ~ ~ ~ l h i 6 k r m p r l o r t D W ~ r r e n t v v i l h ~ ~ W ~ ~  
h e  Add Rain Program, This form must be submitted belore 
prtk5@nghthemuala~ctionssnd8aleuPdelmrmncss, PAWS 
rwtissuepnrcegds~audl~or%alestoaunitunMit-a 
complete Certificate of Representation. 

c o m b u s t i ~ ~ ~ s o o w e e B ~ n g t o b e E o m e o p b l n ~ ~  
under40 CFR part74mustsubmhthisform priatow concurrent 
with the optin permit application under 40 CFR 74.14. 

S u b m i t a r e v i d C o f ~ h h q ~  
InReex~ngCertifbteofRepresenbston&ngea EPArnustbe 
notified at changes to owners and operators within 30 days. 

Papwork Burdan Esrimate 



Jan. ltl. ZUUU H : l t l A M  

.Mesquite Generating Station Pending 
p n l  Name sw AZ ORISW~ 

No. 1942 P. 5 

2 

3 
4 

STEP 1 
Identii the source by 
plant name, State, and 
ORIS code. 

: x  X 
Ye6 X x 

X x 

Yes . 

YeS 

United 81ates 
Environmental Protection Aeency 
Acid Rain Program OMB No. 2060.0258 

Phase ll Permit Application 
For more informrtlon, see Insbwrions end r e f e m  00 CFR 72.30 and 72.31 

This eubmiasbn I6r New 0 h i r e d  

a b , c  d , e  

New unlfa New Unlk 

I I ! , x  I X 
YW 1 

I I I I I 

YO% I 1 I 

I YeS I 1 

EPA Fwm 7610-16 (rev. 4aB) 



J a n .  18. 2000 8:19AM 

' 
phase II ~ e n n i ~  page 2 

Mei&te Generating Station 

No. 1 9 4 2  P. 6 

a 
STEP 4 
Read the standard 
reqy re ents and 
certlho%n, enter 
the name of the 
desig atedre re  
,,"&e, anBslgn 
and date 

e 

€PA Fam 7810.16 (rev. 4-W) 



J a n .  18. 2000 8 :19AM 

- 
Mesquiee Generating Station 

Plant Name (from step I) 

No. 1942 P. 7 

phaseIIpemril-Page3 

a 

. I  . 

1 wme Joseph .H. Rowley 1 

a 
EPA Fm 7610.16 (rev. 4-98) 



J a n .  18. 2000 8:19AM No. 1942 P, 8 

Acid Rain Program 
@Em Instructions for Phase 11. 

I Permit Application (40 cFR 72.30.. 72.31) 1 

STEP 2 

Submission Deadlines 

pe-mitiirig authoilty s operating permlts reguletkin. 
Submission Instructions 

it this form and 1 bthe qpprcpfbWtleV dr pennitti au 
Slate, or EPA W o n a l  rcrd rain contact, or call E P R  k $ d n  KUine st 0 584 If u haw, q@r ~oiUMorrn, amtact your . 



J a n ,  18. 2000 8:20AM No. 1942 P. 9 
a 

. I .  

I 

. , 

, 

Fb 

, 

x 

.. 
3 

I 

. 



Jan. 11. ZUUU 1:ZUABII 
. ,  

. I  

No,  1942 P. 10 

3 i 
. 



No. 1 9 4 2  P. 11 



' No. 1942 P. 12 
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APPENDIX E 
MESQUITE POWER, LLC, MESQUITE GENERATING STATION 

AMBIENT AIR QUALITY IMPACT ANALYSIS WORKPLAN 

E- 1 



Ambient Air Quality Impact Analysis Workplan 
For the 

Mesquite Power LLC 
Palo Verde Power Project 

Prepared By 
Black & Veatch 

December, 1999 



Table of Contents 

1.0 Introduction ..................................................................................................... 1-1 

2.0 Project Characterization ................................................................................. 2-1 
2.1 Project Description ................................................................................... 2-1 
2.2 Project Location and Proximity to Mandatory Class I Areas .................... 2-1 

2-3 

2.5 New Source Review Applicability ............................................................. 2-3 

. .  2.3 Project Emissions ..................................................................................... 
2.4 Local Air Quality AttainmenVNonattainment Status ................................. 2-3 

3.0 Ambient Air Quality Impact Analysis ............................................................... 3-1 
3.1 Air Dispersion Modeling Methodology ..................................................... 3-1 
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1 .O Introduction 

Mesquite Power LLC proposes to construct a natural gas fired, combined- 
cycle power generation facility in Maricopa County, near Arlington, Arizona. The 
proposed Palo Verde Power Project (hereinafter referred to as the Project) will be a 
new major stationary source, thus, subject to the Prevention of Significant 
Deterioration (PSD) review program. This Ambient Air Quality Impact Analysis 
Workplan (Workplan) describes the methodology for assessing ambient air quality 
impacts resulting from construction and operation of the proposed Project. Subject 
to Maricopa County Environmental Services Department review and approval, this 
Workplan will provide the basis of a mutually agreed upon procedure for the final 
ambient air quality impact analysis in support of the air construction permit 
application. 

This Workplan describes site and source characteristics, determination of 
pollutants applicable to the air quality review, and the analytical procedures that 
will be used to conduct the ambient air quality impact analysis. The ambient air 
quality impact analysis includes a demonstration of compliance with the National 
Ambient Air Quality Standards (NAAQS) and the Prevention of Significant 
Deterioration (PSD) increments. The analysis will also include an additional 
impacts assessment. 
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2.0 Project Characterization 

The following sections briefly characterize the combustion turbine Project 
including a general description of the Project, location, and emission units, as well 
as an overview of the local air quality status and New Source Review (NSR) 
a p p I ica bility . 

2.1 Project Description 
The Project will consist of two 500 MW (nominal) combined-cycle power 

blocks. Each block will include two combustion turbine generators (CTGs), each 
directly connected to an electric generator. Exhaust heat from each CTG will be 
routed to a dedicated heat recovery steam generator (HRSG). Steam produced 
by the HRSGs will be combined and directed to a common steam turbine 
generator (STG). The Project will consist of four General Electric Model 7FA or 
Westinghouse 501F CTGs, four HRSGs, two STGs, two linear mechanical draft 
cooling towers, and associated support equipment. The HRSGs are also 
equipped with natural gas fired duct burners that add additional heat input to 
increase the steam generating capability of the HRSGs as needed. Each 
CTG/HRSG will have a single exhaust stack. Natural gas will be the only fuel 
fired in the CTGs and duct burners. 

2.2 Project Location and Proximity to Mandatory Class I Areas 
The Project is located in the unincorporated community of Arlington, 

Arizona (Figure 2-1). The site is approximately 40 miles west of Phoenix, and 
south of Interstate I O .  The proposed site consists of a 300-acre rectangular 
parcel of land south of the Palo Verde Nuclear Station. The improved portion of 
the site for this Project is expected to cover approximately 35 acres of the total 
300 acre site. 

The nearest Mandatory Class I areas are the Superstition Wilderness 
Area, Mazatzal Wilderness Area, and the Pine Mountain Wilderness Area which 
are located approximately 127 km east-northeast, 132 km northeast, and 135 km 
northeast of the Project site, respectively. The Project is not expected to 
significantly impact the aforementioned Class I areas because of its distance 
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from the areas and the use of clean fuel technology (natural gas) with state-of- 
the-art pollution control equipment. As discussed in Section 3-3, a preliminary 
air quality analysis will be conducted for the Class I areas and compared to the 
applicable significant impact levels. As an outcome of a November 14, 1999 
meeting between representatives of Maricopa County, Mesquite, the Federal 
Land Managers, and Black & Veatch neither a visibility nor regional haze 
analysis is 
required for the Mandatory Class I areas. Mr. Peter Lahm, representing the 
Federal Land Managers, indicated that because the Project will fire very clean fuel 
(Le., natural gas), will employ best available control technology (BACT) to obtain a 
low NO, emission rate, and the great distance between the Project site and the 
Class I areas neither a visibility nor a regional haze analysis is required. Thus, a 
visibility and regional haze analysis is not expected for the Project. 

2.3 Project Emissions 
Air emissions sources at the proposed Project will consist of the four 

CTG/HRSGs, mechanical draft cooling towers, and an emergency diesel fire 
pump. Representative manufacturer's data and engineering estimates will be used 
to characterize and quantify the potential to emit (PTE) of the Project from these 
air emission units. As mentioned in Section 2.1 , the Project will consist of four 
General Electric or Westinghouse CTG. Because a specific CTG manufacturer 
has not yet been selected, emissions data from two vendors (WEC and GE) will be 
used in the analysis. 

2.4 Local Air Quality Attainment/Nonattainrnent Status 
The air quality in any given area is generally designated as being in attainment 

for a pollutant if the monitored concentrations of that pollutant are less than the 
applicable NMQS. Likewise, a given area is generally classified as nonattainment 
for a pollutant if the monitored concentrations of that pollutant in the area are 
above the NAAQS. 

A review of the air quality status in the region reveals that the Project site near 
Arlington, Arizona is in attainment or unclassifiable for all pollutants. The Phoenix 
area of Maricopa County is, however, classified as a nonattainment area for 
ozone, carbon monoxide, and particulate matter. 

2.5 New Source Review Applicability 
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The federal Clean Air Act (CAA) NSR provisions are implemented for new 
major stationary sources and major modifications under two programs; the PSD 
program outlined in 40 CFR 52.21, and the Nonattainment NSR program 
outlined in 40 CFR 51 and 52. As noted in Section 2.4, the Project will be 
located in an attainment area with respect to all pollutants. As such, the PSD 
program will apply to the Project, which is assumed to be a new major stationary 
source for one or more regulated pollutant. 

The PSD regulations are designed to ensure that the air quality in existing 
attainment areas does not significantly deteriorate or exceed the NAAQS, while 
providing a margin for future industrial and commercial growth. PSD regulations 
apply to major stationary sources and major modifications at existing sources 
undergoing construction in areas designated as attainment or unclassifiable under 
Section 107 of the CAA for any criteria pollutant. The primary provisions of the 
PSD regulations require that new major stationary sources be carefully reviewed 
prior to construction to ensure compliance with the NAAQS, the applicable PSD air 
quality increments, and the requirements to apply BACT to minimize the Project’s 
emissions of air pollutants. 

A new stationary source is defined as a “major stationary source” if it is 
classified as any one of the listed major source categories which emits, or has the 
potential to emit, 100 tons per year (tpy) or more of any regulated pollutant, or 250 
tpy or more of any regulated pollutant if the stationary source does not fall under 
one of the listed major source categories. Because the Project falls into one of the 
listed major source categories (i.e., fossil fuel fired steam electric plant greater than 
250 MBtu/hr), the 100 tpy threshold is applicable to the Project. Because the 
Project is likely to exceed the 100 tpy threshold for at least one regulated pollutant, 
the Project will be subject to PSD review. Once the Project becomes applicable to 
PSD review, PSD applicability will then be determined on a pollutant-by-pollutant 
basis for the remaining regulated pollutants by comparing the net potential 
emissions increase of each pollutant against the PSD significant emission rate 
(Le., 40 tpy for NO,, 40 tpy for SO,, 25 tpy for TSP, 15 tpy for PM,,, 100 tpy for CO, 
and 40 tpy for VOCs). Each regulated pollutant with a PTE above the PSD 
significant emission rates will be subject to PSD review, including a BACT 
assessment, ambient air quality impact analysis (AAQIA), and an additional impact 
analysis. 
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3.0 Ambient Air Quality Impact Analysis 

The following sections discuss the air dispersion modeling methodology and 
Ambient Air Quality Impact Analysis (AAQIA) that are proposed for those regulated 
pollutants which are determined to have a PTE greater than the PSD significant 
emission rate and thus subject to PSD review. The AAQIA will be conducted in 
accordance with USEPA’s air dispersion modeling guidelines (incorporated as 
Appendix W of 40 CFR 51), as well as a mutually agreed upon modeling 
methodology initiated by this Workplan. 

3.1 Air Dispersion Modeling Methodology 
The base elevation at the site location for the Project is approximately 890 ft 

above mean sea level. The site topography is generally flat, although occasional 
prominent terrain features (buttes) are expected to exceed stack heights within the 
domain of the modeling grid. As air dispersion modeling receptors will be located 
in simple, intermediate, and complex terrain, the Industrial Source Complex Short- 
Term (ISCST3 Version 991 55) air dispersion model is proposed for the AAQIA. 

The ISCST3 model is a USEPA approved, steady-state, straight-line gaussian 
plume model, which may be used to assess pollutant concentrations from a wide 
variety of sources associated with an industrial source complex. Necessary for 
this analysis, ISCST3, unlike its predecessors, incorporates the COMPLEX1 
dispersion algorithm for determining intermediate and complex terrain 
concentration impacts in accordance with USEPA guidance. 

The ISCST3 air dispersion model will be used in a refined mode (based on the 
worst-case combination of CTG operating load and ambient temperature, with five 
years of representative meteorological data) to determine the maximum predicted 
impact concentrations for the AAQIA. The refined ISCST3 modeling methodology 
is discussed below. 

3.1.1 Model Input and Source Parameters 
The AAQIA will be based on the worst-case combination of operating 

parameters. Manufacturer‘s data and engineering calculations will be used as 
inputs in the ISCST3 air dispersion model to determine the maximum predicted 
ground level concentrations from the Project based on various operating loads, 
duct firing, and ambient operating temperatures of the CTGs. In a process referred 
to as “enveloping”, each load and operating condition analyzed will be represented 
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with a set of stack parameters and pollutant emission rates that will be 
conservatively selected to produce the worst-case plume dispersion conditions 
and highest model predicted concentrations. These conditions will also consider a 
range of ambient temperatures that include minimum and maximum temperatures, 
as well as average annual ambient temperatures. 

Enveloping allows multiple operating scenarios to be conservatively 
considered in an AAQIA, while keeping the actual air dispersion modeling runs to a 
minimum. However, it is possible that because of the specific characteristics of the 
sources, this analysis approach could result in overly conservative modeling 
impacts. In this case, an AAQIA may be performed without enveloping. 
Regardless of the input source data, actual sequential hourly meteorological data 
will be used to predict concentrations of each pollutant for each applicable 
averaging period. 

3.1.2 GEP and Building Downwash Evaluation 
All on-site buildings and structures, including the combustion turbine housings 

and HRSGs, will be analyzed to determine the potential to influence the plume 
dispersion from the CTGIHRSG stacks. The USEPA's Guideline for Determination 
of Good Engineering Practice Stack Height guidance document will be followed in 
this evaluation. Structure dimensions and relative locations will be entered into the 
USEPAs Building Profile Input Program (BPIP) to produce an ISCST3 input file 
with the proper Huber-Snyder or Schulman-Scire direction specific building 
downwash parameters. This same program will also determine a good 
engineering practice (GEP) stack height for each of the CTGIHRSG stacks. 

3.1.3 Model Options 

invoked in the ISCST3 model: 
The following standard USEPA default regulatory modeling options will be 

Final plume rise. 
Stack-tip downwash. 
Buoyancy induced dispersion. 

Calm processing option. 

Default vertical wind profile exponents and vertical potential temperature 
gradient values. 

Terrain elevations will be incorporated. 
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The USEPA default model options, in addition to the COMPLEX1 algorithm, will be 
used in the refined level air dispersion modeling runs. 

3.1.4 Receptor Grids and Terrain Considerations 
The air dispersion modeling receptor locations will be established at 

appropriate distances to ensure sufficient density and aerial extent to adequately 
characterize the pattern of pollutant impacts in the area. Specifically, a nested 
rectangular grid network is proposed that will extend 10 km from the center of the 
Project. The rectangular grid network will consists of 100 meter spacing out to 1 
km, 500 meter spacing from 1 to 5 km, and then 1,000 meter spacing from 5 to I O  
km. Receptor spacing at 50 meter intervals will be used along the property line. 
The receptor grid will be extended as necessary to ensure that the significant 
impact area is defined, and a 100 meter fine grid will be used around the maximum 
receptor points. In addition to the receptor grid, discrete receptors will be placed 
on the peaks of significant (i.e., complex) terrain features within the Project’s 10 km 
nested grid. 

Furthermore, discrete receptors will be placed at the closest boundary to the 
Project of the Phoenix nonattainment areas, Hummingbird Springs, Eagletail 
Mountains, Signal Mountain, Woolsey Peak, and North Maricopa Mountains Class 
II Wilderness areas, and the Gila Bend and Gila River Indian Reservations. Extra 
receptors may be added depending on the size and/or shape of the respective 
areas. In addition to the nonattainment areas, Class II Wilderness areas, and 
Indian Reservations, discrete receptors will also be placed at the closest points to 
the Mandatory Class I areas discussed in Section 2.2. 

Receptor terrain elevations will be obtained from 30-meter Digital Elevation 
Model (DEM) terrain data based on United States Geological Survey (USGS) 7.5- 
minute digital quadrangles. The elevations will be determined with a method that 
will locate the maximum terrain elevation near the receptor. This method is similar 
to the “box” method in which the area considered for each receptor will consist of a 
“box” with boundaries drawn midway between the particular receptor and the 
adjacent receptor. This method will ensure that the highest (most conservative) 
elevations are used for each model receptor. The source receptor elevation will be 
compared with the actual USGS 7.5-minute quadrangle maps to ensure 
consistency. 
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3.1.5 Meteorological D a t a  
The ISCST3 air dispersion model requires input of specific hourly surface and 

upper-air meteorological data. These data include the wind flow vector, wind 
speed, ambient temperature, stability category, and the mixing height. Five years 
(1 994-1 998) of processed meteorological data were obtained from the Maricopa 
County Environmental Services Department, Air Quality Division. The 
meteorological data consists of surface data from the Palo Verde Nuclear 
Generating Station and upper-air data from the Tucson, Arizona National Weather 
Service station. 

The Palo Verde Nuclear Generating Station is located approximately 3 miles 
north of the proposed Project location. The elevation, terrain, and surface 
roughness characteristics at the meteorological station are very similar to the 
Project site. As such, the meteorological data are considered to be representative 
of the Project site. 

3.1.6 Land Use Dispersion Coefficients 
The USEPA's Auer land use method is used to determine whether rural or 

urban dispersion coefficients are used in the ISCST3 air dispersion model. In this 
procedure, the land area circumscribed within a 3 km radius of the site is classified 
as rural or urban using the Auer land use classification method. If rural land use 
types account for more than 50 percent of the land use area within the 3 km 
radius, then the rural dispersion coefficient option should be used. Otherwise, the 
urban coefficients are used. 

Based on visual inspection of the USGS 7.5 minute topographic map of the 
proposed site location, it is conservatively concluded that over 50 percent of the 
area surrounding the proposed Project may be classified as rural. Accordingly, the 
rural dispersion modeling option will be used in the ISCST3 model. 

3.2 Model Predicted Impacts 
Based on the air dispersion modeling methodology outlined in the previous 

sections, the maximum model predicted ground level concentrations for the worst 
case operating scenario associated with the Project will be determined for each 
regulated pollutant and applicable averaging period that is subject to PSD review 
and for which a significant impact level exists. From the modeling results, the 
significant impact area, preconstruction monitoring requirements, and the need for 
a NAAQS and PSD increment consumption analyses will be determined. 

120699 3-4 SEPLAN-AZ 



3.2.1 PSD CZass 11 Significant Impact Area 
The predicted impacts for all PSD significant pollutants on both the 10 km 

nested grid and the discrete receptors along the nonattainment areas will be 
compared to the applicable PSD Class II significant impact levels (SILs) (25@/m3 
for 3-hour SO2, 5@/m3 for 24-hour SO,, l@/m3 for annual SO,, 5@m3 for 24-hour 
PM, 11119/m3 for annual PM, l@/m3 for annual NO,, 2,0001119/m3 for I-hour CO, and 
500@/m3 for 8-hour CO). If the model-predicted maximum concentrations are less 
than the PSD SlLs for all pollutants and applicable averaging periods, then no 
further air dispersion modeling analyses will be performed. However, if the 
predicted impact of one or more pollutants and applicable averaging periods are 
greater than the PSD SILs, then a significant impact area will be determined and 
interactive source modeling will be performed for those pollutants and applicable 
averaging periods. In this event, additional agency consultation will be requested 
and an inventory of PSD increment consuming sources and all nearby sources for 
the NAAQS analysis will be obtained and included as interactive sources in the 
AAQIA. 

3.2.2 Determination of Preconstruction Monitoring Requirements 
Existing ambient air quality data will be compared with the PSD significant 

monitoring concentrations. If ambient air quality data in the area are less than the 
applicable significant monitoring concentrations, then an exemption from pre- 
application monitoring requirements will be requested. 

If the existing air quality concentration for a given pollutant is equal to or 
greater than the applicable PSD significant monitoring concentration, then the 
need for pre-application air quality data will be determined by comparing the 
pollutant’s maximum model predicted concentration from the Project to the 
applicable PSD significant monitoring concentration. If the Project’s maximum 
model predicted concentration for that pollutant is less than the applicable PSD 
significant monitoring concentration, then an exemption from pre-application 
monitoring requirements will be requested for that pollutant. 

In the event both the ambient air quality data and maximum model predicted 
impacts exceed the applicable PSD significant monitoring concentration for a given 
pollutant, then the existing ambient air quality monitoring network will be evaluated 
for representativeness of these data to the site location pursuant to requesting a 
waiver from the pre-application monitoring requirements for that pollutant. 
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3.2.3 C l a s s  II Sensitive Area Analysis 
As discussed in Section 3.1.4, receptors will be placed along the closest 

boundary to the Project of the Class II Wilderness areas and Indian Reservations 
within 50 km of the Project site. The Class II Wilderness areas to be modeled are 
Hummingbird Springs, Eagletail Mountains, Signal Mountain, Woolsey Peak, and 
North Maricopa Mountains. The Indian Reservations that will be included in the 
modeling are the Gila Bend and Gila River reservations. 

3.2.3.1 Ground kmz ~~~~h The Class II sensitive areas will be modeled 
with the ISCST3 air dispersion model to obtain the maximum ground level impacts 
at each of the receptors making up the nearest boundaries of these areas. The 
results from this analysis will be compared with the PSD Class II increment levels. 

3.2.3.2 vhibiiity Ana@& A visibility impairment screening analysis will be 
conducted for the Class II sensitive areas. The analysis will be performed in 
accordance with EPA’s Workbook for Plume Visual Impact Screening and Analysis 
(EPA-450/4-88-015, September 1988), using the VISCREEN model. In 
accordance with the Workbook visual screening procedures, the VISCREEN 
plume visual impact screening model will be used with default worst-case Level-I 
visual screening parameters for each sensitive area. If it is determined that a 
Level-I analysis is overly conservative, a Level-2 screening analysis with situation- 
specific input parameters will be conducted for all sensitive areas. 

3.2.3.3 Acid Deposition An acid deposition analysis for nitrates and sulfates 
will be performed for all previously mentioned Class II sensitive areas surrounding 
the Project site. The analysis will follow the methodology defined in the 
Interagency Workgroup on Air Quality Modeling (IWAQM) Phase I Report (EPA- 
454/R-93-015, April 1993). 

3.3 Class I Area Impact Analysis 
Class I areas are afforded special attention based on their value from a 

natural, scenic, recreational, or historic perspective. Emission sources subject to 
PSD review are analyzed to determine their potential for deteriorating the particular 
properties that make these areas worthy of their Class I or other relative 
designation. These properties are known as air quality related values (AQRVs), 
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and typically include such attributes as flora and fauna, visibility, and scenic value. 
The Federal Land Manager (FLM) typically establishes indicators and 

thresholds to measure a source's potential for impacting the AQRV's of a Class I 
area. These indicators are typically measured by assessing the Project's impact 
on air quality. The model predicted concentrations at each of the Class I areas will 
be compared with the respective Class I SILs, which are based on 4 percent of the 
PSD Class I increments. 

3.4 Additional Impact Analysis 
Federal PSD regulations require the preparation of an analysis of additional 

impacts due to construction and operation of a new major stationary source or 
major modification to an existing major source. The analysis considers impairment 
to visibility, soils, and vegetation, as well as projected air quality impacts that may 
occur as the result of general commercial, residential, industrial, and other growth 
associated with the new major stationary source. 

3.4.1 CommerciaZ, Residential, and Industrial Growth 
This analysis is typically conducted to predict the amount of commercial, 

residential, and industrial growth that may result from the operation of a proposed 
facility, and the effect this growth may have on the ambient air quality. Because 
the Project is not expected to generate additional commercial, residential or 
industrial growth in the immediate vicinity of the Project, the effects on ambient air 
quality due to growth associated with the Project are expected to be insignificant. 

3.4.2 Vegetation and Soils 
An analysis will be performed to examine the Project's predicted ambient air 

quality impacts on local soils and vegetation. The secondary NAAQS will serve as 
a basis for assessing the vegetation and soil impacts. 

3.4.3 Visibility 

evaluated using the VISCREEN model described previously in Section 3.2.3.2. 
The effects on visibility from the Project on the Class II sensitive areas will be 
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BUILDING PROFILE INPUT PROGRAM (BPIP) 
Dated 95086 
BREEZE BPIP 
PC VERSION (3.0.0) 
(C) COPYRIGHT 1994-1998 TRINITY CONSULTANTS, INC. 

RUN INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Building Data File: 
Source Info. File: 
BPIP Run File: D:\Sempra- 

Output List File: D:\Sempra- 

Output Wake File: D:\Sempra- 

Output EPA File: D:\Sempra- 

PaloVerde\modeling\run20\170ft\downwash.bpi 

PaloVerde\modeling\run20\170ft\downwash.bpo 

PaloVerde\rnodeling\run20\17Oft\downwash.WAK 

PaloVerde\modeling\run20\170ft\downwash.EPA 

Run began on: 1/24/2000 at' 9:42:07 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BREEZE BPIP - D:\Sempra-PaloVerde\modeling\run2O\l7Oft\downwash.bpi 
Plant North: 0.00 

Calculations for the ISCST3/AERMOD model 
directions. 

Input Buildings : 45 

------ Building ------ Tier Tier Tier 

ID # Elev. # Ref. hgt 
coordinates 

Y 
(m) 

(ml 

1 271.27 1 1 27.43 BLDl 

3691021.100 

3691021.100 

3691022.900 

3691022.900 

3691021.100 

3691021.100 

3691019.100 

3691012.900 

3691010.900 

36 with radial 

Corner # of 

corners X 

(m) 

15 
326605.200 

326621.400 

326621.400 

326622.800 

326622.800 

326625.900 

326634.000 

326634.000 

326625.900 

326622.800 



a 3691010.900 
326622.700 

326621.500 

326621.500 

326605.300 

326605.300 

3691009.100 

3691009.100 

3691010.900 

3691010.900 

3691021.100 

# of 

corners 

Corner 

X 

(m) 

Building ------ 
I D  # Elev. 

------ 
coordinates 

Y 
(m) 

(m) 

BLD3 2 271 .27  

Tier 

# 

Tier Tier 

Ref. hgt 

1 7 27 .43  6 
326634.000 

326638.600 

326647.800 

326647.800 

326638.600 

326634.000 

3691019.100 

3691019.100 

3691018.000 

3691014.000 

3691012.900 

3691012.900 

# of 

corners 

Corner 

X 

(m) 

_-_--- Building ------ 
I D  # Elev. 

(m) 

coordinates 

Y 

(m) 

Tier 

# 

Tier Tier 

Ref. hgt 

BLD6 3 271.27 1 13 13 .72  4 
326647.800 

326655.400 

326655.400 

326647.800 

3691019.400 

3691019.400 

3691012.500 

3691012.500 

------ Building ------ 
I D  # Elev. 

(m) 

coordinates 

Y 

(m) 

Tier 

# 

Tier Tier 

Ref. hgt 

# of 

corners 

Corner 

X 

(m) 

1 9  13 .72  BLD7 4 271.27 1 8 
326655.400 

326671.400 
3691019.400 



3691019.400 
326675.400 

326681.500 

326681.500 

326675.400 

326671.400 

326655.400 

.3691022.900 

3691022.900 

3691009.100 

3691009.100 

3691012.600 

3691012.600 

# of 

corners 

Corner 

X 

(m) 

Building ------ 
ID # Elev. 

(m) 

----e- 

coordinates 

Y 

(m) 

Tier Tier Tier 

# Ref. hgt 

BLD8 5 271.27 1 25 3 .05  4 
326655.200 

326666.600 

326666.600 

326655.200 

3691028.400 

3691028.400 

3691024.600 

3691024.600 

Tier Tier Tier 

# Ref. hgt 

# of 

corners 

Corner 

X '  

(m) 

------ Building ------ 
I D  # Elev. 

(m) 

coordinates 

Y 

(m) 

BLD9 6 271.27 1 31 0 .00  4 
326646.100 

326646.100 

326655.200 

326655.200 

3691012.200 

3690996.100 

3690996.100 

3691012.200 

# of 

corners 

Corner 

X 

(m) 

------ Building ------ 
ID # Elev. 

(m) 

coordinates 

Y 

(m) 

Tier Tier Tier 

# Ref. hgt 

1 37 27 .43  1 4  BLD12 7 271.27 
326605.100 

326621.300 

326621.300 

3690985.300 

3690985.300 



3690987.000 

3690987.000 

3690985.500 

3690983.500 

3690977.200 

3690975.400 

3690975.200 

3690973.700 

3690973.700 

3690975.200 

3690975.200 

3690985.300 

------ Building ------ Tier Tier Tier 

ID # Elev. # Ref. hgt 
coordinates 

Y 

(m) 
(m) 

BLDl4 8 271.27 1 43 27.43 

326622.700 

326622.700 

326633.700 

326633.700 

326625.800 

326622.700 

326622.700 

326621.300 

326621.300 

326605.100 

326605.100 

Corner # of 

corners X 

(m) 

6 
326633.700 

3690983.500 
326638.700 

3690983.300 
326647.800 

3690982.200 
326648.000 

3690978.500 
326638.700 

3690977.400 
326633.700 

3690977.200 

___--- Building ------ Tier Tier Tier # of 

ID # Elev. # Ref. hgt corners 
coordinates 

Y 
(m) 

(m) 

BLDl5 9 271.27 1 49 13.72 5 

3690983.800 

3690983.800 

3690977.000 

Corner 

X 

(m) 

326647.800 

326655.300 

326655.300 

326647.800 
3690977.000 



326648.100 
3690983.800 

------ Building ------ 
ID # Elev. 

(m) 

coordinates 

Y 

(m) 

BLD4 10 271.27 

3690984.100 

3690984.100 

3690987.600 

3690987.600 

3690973.100 

3690973.100 

3690976.600 

3690976.600 

_----- Building ------ 
ID # Elev. 

(m) 

coordinates 

Y 

(m) 

BLDl6 11 271.27 

3690933.600 

3690933.270 

3690932.310 

3690930.790 

3690928.800 

3690926.480 

3690924.000 

3690921.520 

3690919.200 

3690917.210 

3690915.690 

3690914.730 

Tier Tier Tier # of Corner 

X 

(m) 

# Ref. hgt corners 

1 55 13.72 8 
326655.500 

32 6671.700 

326675.300 

326681.600 

326681.600 

326675.300 

326671.700 

326655.600 

Tier Tier Tier # of Corner 

# Ref. hgt corners X 

(m) 

1 61 18.29 24 
326556.900 

326559.380 

326561.700 

326563.690 

32 6565.2 10 

326566.170 

326566.500 

326566.170 

326565.210 

326563.690 

326561.700 

326559.380 

326556.900 



3690914.400 

3690914.730 

3690915.690 

3690917.210 

3690919.200 

3690921.520 

3690924.000 

3690926.480 

3690928.800 

3690930.790 

3690932.310 

3690933.270 

------ 
coordinates 

ID 
Y 

(m) 

BLD17 

3690898.600 

3690898.390 

3690897.760 

3690896.750 

3690895.450 

3690893.930 

3690892.300 

3690890.670 

3690889.150 

3690887.850 

3690886.840 

3690886.210 

3690886.000 

3690886.210 

Building ------ Tier Tier Tier 

# Elev. # Ref. hgt 

(m) 

12 271.27 1 67 12.19 

# of 

corners 

24 

326554.420 

326552.100 

326550.110 

326548.590 

326547.630 

326547.300 

326547.630 

326548.590 

326550.110 

326552.100 

326554.420 

Corner 
., 

326591.300 

326592.930 

326594.450 

326595.750 

326596.760 

326597.390 

326597.600 

326597.390 

326596.760 

326595.750 

326594.450 

326592.930 

326591.300 

326589.670 

326588.150 



3690886.840 

3690887.850 

3690889.150 

3690890.670 

3690892.300 

3690893.930 

3690895.450 

3690896.750 

3690897.760 

3690898.390 

Building ------ 
ID # Elev. 

(m) 

------ 
coordinates 

Y 

(m) 

BLD24 1 3  271.27 

3690912.200 

3690922.100 

3691036.000 

3691026.300 

Building ------ 
ID # Elev. 

_----- 
coordinates 

Y 

(m) 
(m) 

BLD2 6 1 4  271.27 

3691035.700 

3691041.600 

3691032.790 

3691026.900 

Building ------ 
ID # Elev. 

(m) 

---e-- 

coordinates 

Y 

(m) 

Tier Tier Tier 

# R e f .  hgt 

1 73 10.67 

Tier Tier Tier 

# Ref. hgt 

1 79 0.00 

Tier Tier Tier 

# Ref. hgt 

# of 

corners 

4 

# of 

corners 

4 

# of 

corners 

326586.850 

326585.840 

326585.210 

326585.000 

326585.210 

326585.840 

326586.850 

326588.150 

326589.670 

Corner 

X 

(m) 

326393.500 

326384.100 

326498.000 

326507.500 

Corner 
., A 
(m) 

326498.700 

326504.600 

326513.400 

326507.500 

Corner 

X 

(m) 



BLD2 7 1 5  271.27 1 85  10 .67  4 

3690736.400 

3690746.300 

3690860.200 

3690850.400 

------ Building ------ Tier Tier Tier # of 

I D  # Elev. # Ref. hgt corners 
coordinates 

Y 

(m) 
(m) 

BLD2 8 1 6  271.27 1 9 1  0.00 4 

3690860.200 

3690866.050 

3690857.250 

3690851.400 

Building ------ Tier Tier Tier # of ------ 
coordinates 

Y 

(m) 

ID # Elev. # Ref. hgt corners 

(m) 

BLD31 17  271.27 1 97 27.43 1 4  

3690841.900 

3690841.900 

3690843.400 

3690843.400 

3690841.900 

3690841.900 

3690840.100 

3690833.900 

3690831.900 

3690831.900 

3690830.300 

3690830.300 

326391.300 

326381.400 

326495.900 

326505.200 

Corner 

X 

(m) 

326496.500 

326502.350 

326511.140 

326505.300 

Corner 

X 

(m) 

326605.000 

326621.200 

326621.200 

326622.700 

326622.700 

326625.400 

326633.600 

326633.600 

326625.400 

326622.700 

326622.700 

326621.200 

326621.200 
3690831.900 



326605.000 
3690831.900 

------ Building ------ 
ID # Elev. 

(m) 

coordinates 

Y 

(m) 

BLD32 18 271.27 

Tier Tier Tier 

# Ref. hgt 

1 103 27.43 

# of Corner 

corners X 

(m) 

6 
326633.600 

3690839.900 
326638.500 

3690839.900 
326647.700 

3690838.800 
326647 .'700 

3690835.200 
326638.900 

3690833.700 
326633.600 

3690833.700 

------ Building ------ 
ID # Elev. 

(m) 

coordinates 

Y 

(m) 

BLD35 19 271.27 

Tier Tier Tier 

# Ref. hgt 

1 109 0.00 

# of Corner 

corners X 

(m) 

4 
326645.900 

3690976.300 
326655.000 

3690976.300 
326655.000 

3690960.500 
326645.900 

3690960.500 

Building ------ 
ID # Elev. 

(m) 

------ 
coordinates 

Y 

(m) 

BLD36 20 271.27 

Tier Tier Tier 

# Ref. hgt 

1 115 13.72 

# of Corner 

corners X 

(m) 

4 
326647.800 

3690841.600 
326655.100 

3690841.600 
326655.100 

3690833.400 
326647.800 

3690833.400 

Building ------ 
ID # Elev. 

-----e 

coordinates 
Tier Tier Tier 

# Ref. hgt 

# of Corner 

corners X 



BLD37 21 271.27 1 121 13.72 8 

3690840.600 

3690840.600 

3690844.100 

3690844.100 

3690829.900 

3690829.900 

3690833.000 

3690833.000 

_----- Building ------ Tier Tier Tier # of 

ID # Elev. # Ref. hg t  corners 
coordinates 

Y 

(m) 
(m) 

BLD38 22 271.27 1 127 0.00 4 

3690833.000 

3690817.000 

3690817.000 

3690833.000 

------ Building ------ Tier Tier Tier # of 

ID # Elev. # Ref. hg t  corners 
coordinates 

Y 

(m) 
(m) 

BLD39 23 271.27 1 133 27.43 14 

3690807.100 

3690807.100 

3690808.700 

3690808.700 

3690807.100 

3690807.100 

326655.100 

326671.200 

326676.100 

326681.400 

326681.400 

326676.100 

326671.200 

326655.100 

Corner 

X 

(m) 

326646.100 

326646.100 

326655.500 

326655.500 

Corner 

X 

(m) 

326604.700 

326620.800 

326620.800 

326622.200 

326622.200 

326625.300 

326633.400 
3690805.300 



3690799.200 

3690797.200 

3690797.200 

3690795 .'600 

3690795.600 

3690797.200 

3690797.200 

------ Building ------ 
I D  # Elev. 

coordinates 

Y 

(m) 
(m) 

* 
BLD4 0 24 271.27 

Tier Tier Tier 

# Ref. hgt 

1 139  27.43 

326633.400 

326625.300 

326622.200 

326622.200 

326620.800 

326620.800 

326604.700 

Corner # of 

corners X 

6 
326633.400 

3690805.300 
326638.200 

3690805.300 
326647.600 

3690803.900 
326647.600 

3690800.200 

3690799.000 
326638.200 

326633.400 
3690799.000 

------ Building ------ 
I D  # Elev. 

(m) 

coordinates 

Y 

(m) 

BLD4 1 25 271.27 

3690805.600 

Tier Tier Tier 

# Ref. hgt 

1 145 13.72 

Corner # of 

corners X 

4 
326647.600 

326654.900 
3690805.600 

326654.900 
3690798.600 

326647.600 
3690798.600 

------ Building ------ 
I D  # Elev. 

(m) 

coordinates 

Y 

(m) 

BLD4 2 26  271.27 

Tier Tier Tier 

# Ref. hgt 

1 1 5 1  13.72 

# of Corner 

corners X 

8 



326654.900 

326671.000 

326675.000 

326681.200 

326681.200 

326675.000 

326671.000 

326654.900 

. 

3690805.900 

3690805.900 

3690809.200 

3690809.200 

3690795.200 

3690795.200 

3690798.300 

3690798.300 

# of Corner 

corners X 

(m) 

----e- Building ------ 
I D  # Elev. 

(m) 

coordinates 

Y 

(m) 

BLD4 3 27 271.27 

Tier Tier 

# Ref. 

Tier 

hgt 

1 157 0 .QO 4 
326645.800 

326655.100 

326655.100 

32 664 5.800 

3690798.100 

3690798.100 

3690782.100 

3690782.100 

Tier 

hgt 

# of Corner 

corners X 

(m) 

------ Building ------ 
I D  # Elev. 

coordinates 

Y 

(m) 
(m) 

BLD2 3 28 271.27 

Tier Tier 

# Ref. 

3.05 1 163 4 
326655.400 

3690992.400 
326666.600 

326666.600 3690992.400 

3690988.800 326655.400 
3690988.800 

# of Corner 

corners X 

(m) 

------ Building ------ 
I D  # Elev. 

(m) 

coordinates 

Y 

(m) 

BLD2 5 29 271.27 

Tier Tier 

# Ref. 

Tier 

hg t  

3.05 4 
326654.800 

1 169 

3690814.900 



3690814.900 
326665.800 

326665.800 
3690811.100 

3690811.100 
326654.800 

Corner ------ Building ------ Tier Tier Tier # of 

ID # Elev. # Ref. hgt corners 
coordinates X 

Y (m) 

(m) 
(m) 

BLD30 30 271.27 1 175 3.05 4 
326655.300 

326666.300 

326666.300 

326655.300 

3690848.800 

3690848.800 

3690845.100 

3690845.100 

-----_ Building ------ Tier Tier Tier # of Corner 

ID # Elev. # Ref. hgt corners 
coordinates X 

Y (m) 

(m) 
(m) 

BLD5 31 271.27 1 181 6.10 4 
326569.300 

32 657 9.500 

326579.500 

326569.300 

3690925.100 

3690925.100 

3690916.600 

3690916.600 
Tier Tier Tier # of Corner Building ------ ------ 

coordinates X 

Y (m) 

(m) 

ID # Elev. # Ref. hgt corners 

(m) 

4 BLDlO 32 271.27 1 187 6.10 
326569.500 

326579.000 

326579.000 

326569.500 

3690915.700 

3690915.700 

3690897.500 

3690897.500 

------ Building ------ Tier Tier Tier # of Corner 

ID # Elev. # Ref. hgt corners 
coordinates X 



Y 

(m) 

BLDl1 33 271.27 1 193 6.10 4 
326559.700 

3690903.500 
326569.400 

3690903.500 
326569.400 

3690896.900 
326559.700 

3690896.900 

__---- Building ------ 
ID # Elev. 

coordinates 

Y 

(m) 
(m) 

BLD13 34 271.20 

Tier Tier Tier # of Corner 

# Ref. hgt corners X 

(m) 

1 199 0.00 4 
326648.300 

3690767.200 
326678.400 

3690767.200 
326678.400 

3690752.300 

3690752.300 

e----- Building ------ 
ID # Elev. 

(m) 

coordinates 

Y 

(m) 

BLDl8 35 271.27 

3690894.400 

3690894.280 

3690893.940 

326648.300 

Corner Tier Tier Tier # of 

# Ref. hgt corners X 

(m) 

1 205 0.00 24 
326574.000 

326574.880 

326575.700 

32657 6.4 00 
3690893.400 

326576.940 
3690892.700 

326577.280 
3690891.880 

326577.400 
3690891.000 

326577 -280 
3690890.120 

326576.940 
3690889.300 

326576.400 
3690888.600 

32 657 5.700 
3690888.060 



3690887.720 

3690887.600 

3690887.720 

3690888.060 

3690888.600 

3690889.300 

3690890.120 

3690891.000 

3690891.880 

3690892.700 

3690893.400 

3690893.940 

3690894.280 

------ Building ------ Tier Tier Tier 

I D  # Elev. # Ref. hgt 
coordinates 

Y 

(m) 
(m) 

BLD2 0 36 271.27 1 211 10 .67  

3690928.200 

3690928.200 

3690903.600 

3690903.600 

------ Building ------ Tier Tier Tier 

I D  # Elev. # Ref. hgt 

(m) 

coordinates 

Y 

(m) 

BLD2 1 37 271.27 1 217 18 .29  

3690915.600 

3690915.600 

326574.880 

326574.000 

326573.120 

326572.300 

326571.600 

326571.060 

326570.720 

326570.600 

326570.720 

326571.060 

326571.600 

326572.300 

326573.120 

# of Corner 

corners X 

(m) 

4 
326514.300 

326526.700 

326526.700 

326514.300 

# of Corner 

corners X 

(m) 

4 
326579.200 

326602.500 

326602.500 
3690900.300 

326579.200 
3690900.300 



Building ------ 
I D  # Elev. 

------ 
coordinates 

Y 

(m) 
(m) 

Tier Tier Tier 

# Ref. hgt 

# of 

corners 

Corner 

X 

0-d 

1 223 18 .29  4 BLD2 2 38 271.27 
326633.200 

326682.700 

326682.700 

326633.200 

3690944.700 

3690944.700 

3690915.900 

3690915.900 

Tier Tier Tier 

# Ref. hgt 

# of 

corners 

Building ------ 
ID # Elev. 

(m) 

------ 
coordinates 

Y 

(m) 

BLD33 39 271.27 

Corner 

X 

(m)  

1 229 1 8 . 2 9  4 
326634.700 

326684.200 

326684.200 

326634.700 

3690899.700 

3690899.700 

3690870.400 

3690870.400 

Tier Tier Tier 

# Ref. hgt 

1 235 6.10 

# of 

corners 

4 

------ Building ------ 
ID # Elev. 

coordinates 

Y 

(m) 
(m) 

Corner 

X 

( m )  

BLD34 40 271.27 
326745.200 

326759.600 

326759.600 

326745.200 

3691058.200 

3691058.200 

3691049.000 

3691049.000 

# of 

corners 

Building ------ 
ID # Elev. 

(m) 

_--_-- 
coordinates 

Y 

(m)  

Tier Tier Tier 

# Ref. hgt 

Corner 

X 

( m )  

1 241 7 .62  4 BLD4 4 4 1  271.27 
326557.200 

3691018.500 



3691018.500 

3691009.500 

3691009.500 

_----- Building ------ Tier Tier Tier # of 

ID # Elev. # Ref. hgt  corners 
coordinates 

Y 
(m) 

(m) 

BLD4 5 42 271.27 1 247 7.62 4 

3690839.300 

3690839.300 

3690830.400 

3690830.400 

------ Building ------ Tier Tier Tier # of 

ID # Elev. # Ref. hgt  corners 
coordinates 

Y 

(m) 
(m) 

BLD2 43 271.27 1 253 18.29 24 

3690951.200 

3690950.880 

3690949.950 

3690948.480 

3690946.550 

3690944.310 

3690941.900 

3690939.490 

3690937.250 

3690935.320 

3690933.850 

3690932.920 

3690932.600 

3690932.920 

326572.000 

326572.000 

326557.200 

Corner 
., 

326557.200 

326572.400 

326572.400 

326557.200 

Corner 

X 

(m) 

326520.800 

326523.210 

326525.450 

326527.380 

326528.850 

326529.780 

326530.100 

326529.780 

326528.850 

326527.380 

326525.450 

326523.210 

326520.800 

326518.390 

326516.150 



3690933.850 

3690935.320 

3690937.250 

3690939.4 90 

3690941.900 

3690944.310 

3690946.550 

3690948.480 

3690949.950 

3690950.880 

_----- Building ------ Tier Tier Tier # of 

ID # Elev. # R e f .  hgt corners 
coordinates 

Y 

(m) 
(m) 

B L D ~  9 4 4  271.27 1 259 6.10 24 

3690928.600 

3690928.459 

3690928.000 

3690927.280 

3690926.350 

3690925.260 

3690924.100 

3690922.940 

3690921.850 

3690920.920 

3690920.200 

3690919.750 

3690919.600 

3690919.750 

3690920.200 

3690920.920 

326514.220 

326512.750 

326511.820 

326511.500 

326511.820 

326512.750 

326514.220 

326516.150 

326518.390 

Corner 

X 

tm) 

326506.500 

326507.660 

326508.750 

326509.680 

326510.400 

326510.850 

326511.000 

326510.850 

326510.400 

326509.680 

326508.750 

326507.660 

326506.500 

326505.340 

326504.250 

326503.320 

326502.600 



3690921.850 

3690922.940 

3690924.100 

3690925.260 

3690926.350 

3690927.280 

3690928.000 

3690928.450 

--e--- B u i l d i n g  ------ T i e r  T i e r  T i e r  # of 

I D  # E l e v .  # R e f .  hg t  corners 
coordinates 

Y 

(m) 
(m) 

326502.150 

326502.000 

326502.150 

326502.600 

326503.320 

326504.250 

326505.340 

BLD2 9 45 271.27 1 265 6.10 24 

3690913.400 

3690913.240 

3690912.760 

3690911.990 

3690911.000 

3690909.840 

3690908.600 

3690907.360 

3690906.200 

3690905.210 

3690904.440 

3690903.960 

3690903.800 

3690903.960 

3690904.440 

3690905.210 

3690906.200 

3690907.360 

C o r n e r  

X 

(m) 

326506.400 

326507.640 

326508.800 

326509.790 

326510.560 

326511.040 

326511.200 

326511.040 

326510.560 

326509.790 

326508.800 

326507.640 

326506.400 

326505.160 

326504.000 

326503.010 

32 6502.24 0 

326501.760 

326501.600 



3690908.600 

3690909.840 

3690911.000 

3690911.990 

3690912.760 

3690913.240 

I n p u t  

S t a c k  
# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
1 4  
15 
16 
17 ' 
18 
1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 

S tacks  : 

S t a c k  
N a m e  

SRCl 
SRC2 
SRC3 
SRC4 
SRC5 
SRC 6 
SRC7 
SRC8 
SRC9 
SRClO 
SRC23 
SRC2 4 
SRC22 
SRC21 
SRC20 
SRC19 
SRC18 
SRCl7 
SRCl6 
SRC15 
SRC14 
SRC13 
SRCll 
SRC12 
lOOSTl 
100ST2 
100ST3 
100ST4 
EWP24 
FWPA 
ANNSTl 
ANNST2 
ANNST3 
ANNST4 
85ST1 
85ST2 
85ST3 
85ST4 
70ST1 
70ST2 
70ST3 
70ST4 

42 

S t a c k  
Height 

3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 

51.82 
51.82 
51.82 
51.82 

0.30 
0.30 

51.82 
51.82 
51.82 
51.82 
51.82 
51.82 
51.82 
51.82 
51.82 
51.82 
51.82 
51.82 

Stack  
Elev. 

281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
281.94 
271.27 
271.27 
271.27 
271.27 
277.37 
277.37 
271.27 
271.27 
271.27 
271.27 
271.27 
271.27 
271.27 
271.27 
271.27 
271.27 
271.27 
271.27 

326501.760 

326502.240 

326503.010 

326504.000 

326505.160 

S t a c k  c o o r d i n a t e s  
X (m)  

326394.000 
326403.400 
326412.800 
326422.200 
326431.800 
326441.200 
326451.000 
326460.300 
326470.000 
326479.200 
326486.300 
326496.000 
326476.800 
326467.400 
326457.900 
326448.200 
326438.900 
326429.300 
326419.900 
326410.500 
326400.900 
326391.400 
326488.800 
326498.400 
326601.900 
326601.900 
326601.800 
326601.500 
326574.700 
326574.700 
326601.900 
326601.900 
326601.800 
326601.500 
326601.900 
326601.900 
326601.800 
326601.500 
326601.900 
326601.900 
326601.800 
326601.500 

3690921.900 
3690931.500 
3690941.000 
3690950.400 
3690960.000 
3690969.400 
3690979.100 
3690988.600 
3690997.600 
3691007.600 
3690841.000 
3690850.400 
3690831.400 
3690821.900 
3690812.600 
3690802.900 
3690793.400 
3690783.900 
3690774.400 
3690765.100 
3690755.500 
3690746.100 
3691016.600 
3691026.400 
3691016.000 
3690980.400 
3690836.800 
3690802.200 
3690920.400 
3690920.400 
3691016.000 
3690980.400 
3690836.800 
3690802.200 
3691016.000 
3690980.400 
3690836.800 
3690802.200 
3691016.000 
3690980.400 
3690836.800 
3690802.200 



Stack number: 1 Name: SRCl 

Structure producing the greatest GEP stack height within 5L: 
Height: 10.67  Width: 123.40 GEP: 1 6 . 0 0  

( 73)  

Direction Specific Building Downwash 

Degree Height Width GEP Method Dominant 
Structure 

1 0  
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
3 4  0 
350 
360 

10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10.67 
10 .67  
10 .67  
10.67 
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  

103 .43  
80 .32  
54 .77  
27 .55  
27 .67  
54 .96  
80 .59  

103 .77  
123 .80  
140 .07  
152 .08  
159 .46  
1 6 2 . 0 1  
1 6 1 . 5 1  
158 .97  
151 .60  
139 .62  
123 .40  
103 .43  

80 .32  
54.77 
27 .55  
27.67 
54 .96  
80.59 

103 .77  
123 .80  
140 .07  
152 .08  
159 .46  
162 .01  
161 .51  
158 .97  
151 .60  
139 .62  
123 .40  

16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
1 6 . 0 0  
16.00 
16 .00  
16 .00  
16 .00  
16 .00  
16.00 
1 6 . 0 0  
16 .00  
1 6 . 0 0  
16 .00  
1 6 . 0 0  
1 6 . 0 0  
16 .00  
1 6 . 0 0  
1 6 . 0 0  
1 6 . 0 0  
1 6 . 0 0  
1 6 . 0 0  
16 .00  
1 6 . 0 0  

Stack number: 2 Name: SRC2 

Structure producing the greatest GEP stack height within 5L: ( 7 3 )  
Height: 1 0 . 6 7  Width: 123.40 GEP: 16.00 

Direction Specific Building Downwash 

Degree Height Width GEP Method Dominant 
Structure 

10 1 0 . 6 7  103 .43  1 6 . 0 0  s-s ( 73)  



20  
30 
40 
50 
60 
70 
80  
90 

100  
1 1 0  
120  
1 3 0  
140  
1 5 0  
160  
170  
1 8 0  
190  
200 
210 
220 
230 
240 
250 
2 60 
270 
280 
2 90 
300 
310 
320 
330 
340 
350 
360 

10.67 
10.67 
10.67 
10.67 
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10.67 
10 .67  
10 .67  
10.67 
10.67 
10 .67  
10 .67  
10.67 
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  

S tack  number: 3 

80.32 
54.77 
27.55 
27.67 
54 .96  
80.59 

103 .77  
123 .80  
140.07 
152.08 
159 .46  
162 .01  
161 .51  
158.97 
151.60 
139.62 
123.40 
103 .43  

80.32 
54.77 
27.55 
27.67 
54.96 
80.59 

103.77 
123.80 
140.07 
152 .08  
159 .46  
162 .01  
161 .51  
158.97 
151 .60  
139 .62  
123.40 

Name:  SRC3 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP 
Height : 10.67  Width: 123 .40  

Degree 
S t r u c t u r e  

10  
20 
30  
40 
50 
60 
70 
80 
90 

100  
110 
120 
130 

16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16.00 
16 .00  
16 .00  
16 .00  
16.00 
16 .00  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
16 .00  
1 6 . 0 0  

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

s t a c k  he ight  wi th in  5L: ( 7 3 )  
GEP : 16.00  

Direc t ion  S p e c i f i c  Bui lding Downwash 

Height Width GEP Method Dominant 

10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
1 0 . 6 7  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  

103 .43  
80.32 
54.77 
27.55 
27.67 
54 .96  
80 .59  

103.77 
123 .80  
140 .07  
152.08 
159 .46  
1 6 2 . 0 1  

16 .00  
1 6 . 0 0  
16 .00  
16 .00  
16.00 
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  

s-s ( 73)  
s-s ( 73)  
s-s ( 7 3 )  
s-s ( 7 3 )  
s-s ( 7 3 )  
s-s ( 7 3 )  
s-s ( 7 3 )  
s-s ( 7 3 )  
s-s ( 73)  
s-s ( 7 3 )  
s-s ( 73)  
s-s ( 7 3 )  
s-s ( 7 3 )  



1 4 0  
150  
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
2 60 
270 
280 
290 
300 
310 
320 
330 
3 4  0 
350 
360 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

161 .51  
158.97 
151.60 
139.62 
123.40 
103.43 

80.32 
54 . I 7  
27.55 
27.67 
54.96 
80.59 

103.77 
123.80 
140.07 
152.08 
159.46 
162 .01  
161 .51  
158.97 
151.60 
139.62 
123.40 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16 .00  

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s -s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

Stack number: 4 Name: SRC4 

Structure producing the greatest GEP stack height within 5L: 
Height : 18.29 Width: 18.59 GEP: 35.05 

( 253) 

Direction Specific Building Downwash 

Degree 
Structure 

1 0  
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Width 

103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 

103.77 
123.80 
140.07 
152.08 
159.46 
162.01 
161 .51  
158.97 
151.60 
139.62 
123.40 
103.43 

80.32 
54.77 
27.55 
27.67 
54.96 
80.59 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16 .00  
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 



260 
270 
280 
290 
300 
310 
32 0 
330 
34 0 
350 
360 

10.67 
18.29 
18.29 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

103.77 
18.60 
18.52 
152.08 
159.46 
162.01 
161.51 
158.97 
151.60 
139.62 
123.40 

16.00 
35.05 
35.05 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

s-s ( 
s-s ( 
s-s ( 
s-s ( 
s-s ( 
s-s ( 
s-s ( 
s-s ( 
s-s ( 
s-s ( 
s-s ( 

73 1 
253) 
253) 
73) 
73) 
73) 
73) 
73) 
73) 
73) 
73) 

Stack number: 5 Name: SRC5 

Structure producing the greatest GEP stack height within 5L: ( 253) 
Height : 18.29 Width: 18.51 GEP: 35.05 

Direction Specific Building Downwash 

Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
2 90 
300 
310 
320 
330 
34 0 
350 
360 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
18.29 
18.29 
18.29 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Width 

103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 
103.77 
123.80 
140.07 
152.08 
159.46 
162.01 
161.51 
158.97 
151.60 
139.62 
123.40 
103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 
103.77 
18.60 
18.52 
18.53 
159.46 
162.01 
161.51 
158.97 
151.60 
139.62 
123.40 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
35.05 
35.05 
35.05 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Met hod 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 



Stack  number: 6 Name: SRC6 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he ight  w i th in  5L: ( 253)  
Height : 18.29  Width: 18.58 GEP: 35 .05  

Direc t ion  S p e c i f i c  Bui ld ing  Downwash 

Degree 
S t r u c t u r e  

1 0  
20 
30 
40 
50 
60 
70 
80 
90 

100  
110 
120  
130  
1 4  0 
150  
160  
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
3 4  0 
350 
360 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10 .67  
10.67 
10.67 
10.67 
10.67 
10 .67  
10.67 
10.67 
10 .67  
10 .67  
10.67 
10.67 
10.67 
10.67 
10.67 
10 .67  
10 .67  
18 .29  
18 .29  
18 .29  
10 .67  
10 .67  
10.67 
10.67 
10 .67  
10.67 

S tack  number: 7 

Width 

103 .43  
80.32 
54.77 
27 .55  
27.67 
54 .96  
80 .59  

103 .77  
123 .80  
140 .07  
152 .08  
159 .46  
162 .01  
1 6 1 . 5 1  
158 .97  
151 .60  
139 .62  
123 .40  
103 .43  

80 .32  
54.77 
27 .55  
27.67 
54 .96  
80 .59  

103 .77  
123 .80  

18 .52  
1 8 . 5 3  
1 8 . 5 9  

162 .01  
161 .51  
158.97 
151 .60  
139 .62  
123 .40  

Name: SRC7 

GEP 

16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
35 .05  
35.05 
35 .05  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  w i t h i n  5L: ( 253)  
Height : 18.29  Width: 18 .48  GEP: 35.05  

Di rec t ion  S p e c i f i c  Bui ld ing  Downwash 

Degree Height Width GEP Method Dominant 
S t r u c t u r e  



1 0  
20 
30  
40 
50 
60 
70 
80  
90 

1 0 0  
1 1 0  
120  
1 3 0  
140 
150  
160 
170 
1 8 0  
190  
200 
210 
220 
230 
240 
250 
260 
270 
280 
2 90 
300 
310  
320 
330 
340 
350 
3 60 

10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
1 0 . 6 7  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  
1 0 . 6 7  
10 .67  
1 8 . 2 9  
1 8 . 2 9  
1 8 . 2 9  
10 .67  
10 .67  
10 .67  
10 .67  
10 .67  

Stack number: 8 

1 0 3  i 4 3  
80.32 
54 .77  
27 .55  
27.67 
54 .96  
80 .59  

103 .77  
123.80 
140.07 
152.08 
159 .46  
162 .01  
161 .51  
158 .97  
151.60 
139 .62  
123 .40  
1 0 3 . 4 3  

80.32 
54.77 
27 .55  
27.67 
54 .96  
80 .59  

103 .77  
123 .80  
140 .07  

1 8 . 5 3  
18 .59  
18 .54  

161 .51  
158 .97  
151 .60  
139 .62  
123 .40  

Name: SRC8 

16 .00  
1 6 . 0 0  
16 .00  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16.00 
16.00 
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
35 .05  
35 .05  
35.05 
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s -s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

Structure producing the greatest GEP stack height within 5L: 
Height: 18.29  Width: 18 .59  GEP: 3 5 . 0 5  

( 253)  

Direction Specific Building Downwash 

Degree 
Structure 

1 0  
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 

Height 

10.67  
1 0 . 6 7  
10 .67  
10 .67  
1 0 . 6 7  
10 .67  
10 .67  
10 .67  
1 0 . 6 7  
10 .67  
10 .67  
10 .67  

Width 

1 0 3 . 4 3  
80 .32  
54.77 
27 .55  
27.67 
54 .96  
80 .59  

103 .77  
123 .80  
140 .07  
152 .08  
159 .46  

GEP 

1 6 . 0 0  
16 .00  
16.00 
16 .00  
16 .00  
16 .00  
1 6 . 0 0  
16 .00  
16 .00  
16 .00  
16 .00  
16 .00  

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 



130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
2 90 
300 
310 
320 
330 
340 
350 
360 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
18.29 
18.29 
18.29 
10.67 
10.67 
10.67 
10.67 

162.01 
161.51 
158.97 
151.60 
139.62 
123.40 
103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 
103.77 
123.80 
140.07 
152.08 
18.59 
18.54 
18.54 
158.97 
151.60 
139.62 
123.40 

Stack number: 9 Name: SRC9 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
35.05 
35.05 
35.05 
16.00 
16.00 
16.00 
16.00 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

Structure producing the greatest GEP stack height within 5L: 
Height : 18.29 Width: 18.56 GEP: 35.05 

( 253) 

Direction Specific Building Downwash 

Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Width 

103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 
103.77 
123.80 
140.07 
152.08 
159.46 
162.01 
161.51 
158.97 
151.60 
139.62 
123.40 
103.43 
80.32 
54.77 
27.55 
27.67 
54.96 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 



250 
260 
270 
280 
2 90 
300 
310 
320 
330 
340 
350 
360 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
18.29 
18.29 
18.29 
10.67 
10.67 
10.67 

80.59 
103.77 
123.80 
140.07 
152.08 
159.46 
18.54 
18.54 
18.59 
151.60 
139.62 
123.40 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
35.05 
35.05 
35.05 
16.00 
16.00 
16.00 

s-s ( 73 
s-s ( 73 
s-s ( 73 
s-s ( 73 
s-s ( 73 
s-s ( 73 
s-s ( 253 
s-s ( 253 
s-s ( 253 
s-s ( 73 
s-s ( 73 
s-s ( 73 

Stack number: 10 Name: SRClO 

Structure producing the greatest GEP stack height within 5L: 
Height : 18.29 Width: 18.51 GEP: 35.05 

( 253) 

Direction Specific Building Downwash 

Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
2 60 
270 
280 
2 90 
300 
310 
320 
330 
340 
350 
3 60 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
18.29 
18.29 
18.29 
10.67 
10.67 

Width 

103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 
103.77 
123.80 
140.07 
152.08 
159.46 
162.01 
161.51 
158.97 
151.60 
139.62 
123.40 
103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 
103.77 
123.80 
140.07 
152.08 
159.46 
162.01 
18.54 
18.59 
18.53 
139.62 
123.40 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
35.05 
35.05 
35.05 
16.00 
16.00 

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 



Stack number: 11 N a m e :  SRC23 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  w i th in  5L: 
Height: 10.67 Width: 123.80 GEP: 16.00 

( 85) 

Direc t ion  S p e c i f i c  Bui lding Downwash 

Degree 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
2 60 
270 
280 
2 90 
300 
310 
320 
330 
340 
350 
360 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Stack  number: 12 

Width 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

Name: SRC24 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

M e t  hod 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
S-S 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  w i t h i n  5L: ( 133 
139) 

Height : 27.43 Width: 24.83 GEP: 54.01 

Direc t ion  S p e c i f i c  Bui ld ing  Downwash 

Degree Height Width GEP Method Dominant 



St ruc tu re  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
24 0 
250 
260 
270 
280 
2 90 
300 

310 
320 
330 
34 0 
350 
360 

145) 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
10.67 
10.67 
10.67 
10.67 
27.43 
27.43 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Stack number: 13 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
18.52 
18.53 
19.19 
19.13 
19.13 
52.92 
80.56 
103.76 
123.80 
140.08 
20.97 
24.83 

162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

Name:  SRC22 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
35.05 
35.05 
35.05 
35.05 
35.05 
35.05 
16.00 
16.00 
16.00 
16.00 
48.22 
54.01 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

St ruc tu re  producing t h e  greatest  GEP s t a c k  he ight  wi th in  5L: ( 85) 
Height : 10.67 Width: 123.80 GEP: 16.00 

Direc t ion  S p e c i f i c  Bui ld ing  Downwash 

Degree Height Width GEP Method Dominant 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 



100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
24 0 
250 
2 60 
270 
280 
2 90 
300 
310 
320 
330 
340 
350 
360 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

Stack  number: 14 N a m e :  SRC21 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  w i th in  5L: ( 85) 
Height : 10.67 Width: 123.80 GEP: 16.00 

Direc t ion  S p e c i f i c  Bui lding Downwash 

Degree 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Width 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 

GE P 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

M e t  hod 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 



220 
230 
240 
250 
2 60 
270 
280 
290 
300 
310 
320 
330 
340 
350 
3 60 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Stack number: 15 Name: SRC20 

Structure producing the greatest GEP stack height within 5L: 
Height : 10.67 Width: 123.80 GEP: 16.00 

( 85) 

Direction Specific Building Downwash 

Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Width 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 



34 0 10.67 151.94 16.00 s-s ( 85) 
350 10.67 140.00 16.00 s-s ( 85) 
360 10.67 123.80 16.00 s-s ( 85) 

Stack  number: 16 Name: SRC19 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he ight  wi th in  5L: 
Height : 10.67 Width: 123.80 GEP: 16.00 

( 85) 

Direc t ion  S p e c i f i c  Bui lding Downwash 

Degree Height 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
14 0 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
2 60 
270 
280 
2 90 
300 
310 
320 
330 
34 0 
350 
360 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Stack number: 17 

Width 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

Name: SRC18 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  wi th in  SL: ( 85) 
Height : 10.67 Width: 123.80 GEP: 16.00 

Direc t ion  S p e c i f i c  Bui lding Downwash 



Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 ’ 
280 
290 
300 
310 
32 0 
330 
34 0 
350 
360 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Stack number: 18 

Width 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

Name: SRC17 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

Structure producing the greatest GEP stack height within 521: ( 85) 
Height : 10.67 Width: 123.80 GEP: 16.00 

Direction Specific Building Downwash 

Degree Height Width GEP Method Dominant 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 



90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
2 90 
300 
310 
320 
330 
34 0 
350 
360 

Stack  number: 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

19 Name: SRC16 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s tack  he igh t  wi th in  5L: 
Height : 10.67 Width: 123.80 GEP: 16.00 

( 85) 

Direc t ion  S p e c i f i c  Bui lding Downwash 

Degree 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Width 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Method 

s-s 
s-s 
s-s 
s-s 
S-S 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 



210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 
s-s ( 85) 

S t a c k  number: 20 Name:  SRC15 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  h e i g h t  w i t h i n  5L: 
Height :  10.67 Width: 123.80 GEP: 16.00 

( 85) 

D i r e c t i o n  S p e c i f i c  B u i l d i n g  Downwash 

Degree 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
2 60 
270 
280 
290 
300 
310 
320 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Width 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 



330 10.67 159.26 16.00 s-s ( 85) 
34 0 10.67 151.94 16.00 s-s ( 85) 
350 10.67 140.00 16.00 s-s ( 85) 
360 10.67 123.80 16.00 s-s ( 85) 

Stack  number: 21 N a m e :  SRCl4 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  wi th in  5L: ( 85) 
Height:  10.67 Width: 123.80 GEP: 16.00 

Direc t ion  S p e c i f i c  Bui ld ing  Downwash 

Degree 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
34 0 
350 
360 

Height Width GEP Method Dominant 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

Stack  number: 22 Name: SRC13 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  within 5L: ( 85) 
Height : 10.67 Width: 123.80 GEP: 16.00 



Direction Specific Building Downwash 

Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
27 0 
280 
2 90 
300 
310 
320 
330 
340 
350 
360 

Height 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

Stack number: 23 

Width 

103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 
103.84 
80.73 
55.16 
27.92 
27.60 
54.91 
80.56 
103.76 
123.80 
140.08 
152.11 
159.51 
162.07 
161.75 
159.26 
151.94 
140.00 
123.80 

Name: SRCll 

GEP 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

Met hod 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

Structure producing the greatest GEP stack height within 5L: ( 253) 
Height : 18.29 Width: 18.59 GEP: 35.05 

Direction Specific Building Downwash 

Degree Height Width GEP Method Dominant 
Structure 

10 10.67 103.43 16.00 s-s ( 73) 
20 10.67 80.32 16.00 s-s ( 73) 
30 10.67 54.77 16.00 s-s ( 73) 
40 10.67 27.55 16.00 s-s ( 73) 
50 10.67 27.67 16.00 s-s ( 73) 
60 10.67 54.96 16.00 s-s ( 73) 
70 10.67 80.59 16.00 s-s ( 73) 



80 
90 
100 
110 
120 
130 
140 
150 
160 
17 0 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
34 0 
350 
360 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
18.29 
18.29 
10.67 
10.67 

103.77 
123.80 
140.07 
152.08 
159.46 
162.01 
161.51 
158.97 
151.60 
139.62 
123.40 
103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 
103.77 
123.80 
140.07 
152.08 
159.46 
162.01 
161.51 
18.59 
18.53 
139.62 
123.40 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
35.05 
35.05 
16.00 
16.00 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

Stack number: 24 N a m e :  SRC12 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  w i th in  5L: 

Height : 27.43 Width: 24.70 GEP: 53.82 

( 43 
37 1 

D i r e c t i o n  S p e c i f i c  Bui lding Downwash 

Degree Height Width GEP Method Dominant 
S t ruc tu re  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 

103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 
103.77 
123.80 
140.07 
152.08 
159.46 
162.01 
161.51 
158.97 
151.60 
139.62 
123.40 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 

s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 



190 
200 
210 
220 
230 
240 
250 
2 60 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
27.43 
27.43 
10.67 
10.67 
10.67 
18.29 
18.29 
10.67 

103.43 
80.32 
54.77 
27.55 
27.67 
54.96 
80.59 
103.77 
123.80 
140.07 
21.18 
24.70 
162.01 
161.51 
158.97 
18.53 
18.52 
123.40 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
48.54 
53.82 
16.00 
16.00 
16.00 
35.05 
35.05 
16.00 

s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 731 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 37 43) 
s-s ( 43 37) 
s-s ( 73) 
s-s ( 73) 
s-s ( 73) 
s-s ( 253) 
s-s ( 253) 
s-s ( 73) 

Stack number: 25 Name: lOOSTl 

Structure producing the greatest GEP stack height within 5L: ( 1) 
Height : 27.43 Width: 28.62 GEP: 68.58 

Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
2 30 
240 
250 
260 
270 
280 
290 
300 

Height 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

Direction Specific Building Downwash 

Width GEP Method Dominant 

29.57 
29.65 
29.04 
37.20 
32.82 
27.45 
21.24 
14.86 
13.80 
14.86 
21.21 
27.41 
32.76 
37.12 
28.92 
29.71 
29.61 
28.60 
29.57 
29.65 
29.04 
37.20 
32.82 
27.45 
21.24 
14.86 
13.80 
14.86 
21.21 
27.41 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.29 
49.72 
48.13 
49.72 
59.24 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.29 
49.72 
48.13 
49.72 
59.24 
68.55 



310 27.43 32.76 68.58 H-S ( 7 1  
320 27.43 37.12 68.58 H-S ( 7 1  
330 27.43 28.92 68.58 H-S ( 37 
340 27.43 29.71 68.58 H-S ( 37 
350 27.43 29.61 68.58 H-S ( 37 
360 27.43 28.60 68.58 H-S ( 37 

Stack  number: 26 Name:  100ST2 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he ight  w i th in  5L: 
Height : 27.43 Width: 29.38 GEP: 68.58 

( 1) 

Direc t ion  S p e c i f i c  Bui ld ing  Downwash 

Degree 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
2 90 
300 
310 
320 
330 
340 
350 
3 60 

Height 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

Stack number: 27 

Width 

29.57 
29.65 
28.82 
37.20 
32.78 
27.45 
21.06 
14.48 
13.30 
14.68 
21.18 
27.41 
32.81 
37.21 
28.92 
29.71 
29.61 
28.60 
29.57 
29.65 
28.82 
37.20 
32.78 
27.45 
21.06 
14.48 
13.30 
14.68 
21.18 
27.41 
32.81 
37.21 
28.92 
29.71 
29.61 
28.60 

Name:  100ST3 

GEP 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.03 
49.15 
47.38 
49.45 
59.21 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68 .) 58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.03 
49.15 
47.38 
49.45 
59.21 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

Method 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
ND 
ND 
ND 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H - S  
H-S 
H-S 
ND 
N D  
ND 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

Dominant 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  w i th in  5L: ( 97) 
Height : 27.43 Width: 28.46 GEP: 68.58 



Direc t ion  S p e c i f i c  Bui lding Downwash 

Degree 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 

70 
80 
90 
100 
110 
120 

130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 

250 
260 
270 
280 
290 
300 

310 
320 
330 
34 0 
350 
360 

133) 

139) 

133) 

139) 

Height 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

Stack  number: 28 

Width 

29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

20.90 
14.50 
13.10 
14.40 
21.09 
51.60 

32.71 
37.15 
28.87 
29.68 
29.59 
28.60 
29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

20.90 
14.50 
13.10 
14.40 
21.09 
51.60 

32.71 
37.15 
28.87 
29.68 
29.59 
28.60 

N a m e :  100ST4 

GEP 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

58.78 
49.18 
47.08 
49.03 
59.06 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

58.78 
49.18 
47.08 
49.03 
59.06 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

Method 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

H-S 
ND 
ND 
ND 
H-S 
H-S 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

H-S 
ND 
ND 
ND 
H-S 
H-S 

H-S 
H-S 
H- S 
H-S 
H-S 
H-S 

Dominant 

( 97) 
( 97) 
( 97) 
( 103 97) 
( 103 97) 
( 97 103 

( 97 103) 
( 97) 
( 97) 
( 97) 
( 97 103) 
( 133 97 

( 139 133) 
( 103 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 103 97) 
( 103 97) 
( 97 103 

( 97 103) 
( 97) 
( 97) 
( 97) 
( 97 103) 
( 133 97 

( 139 133) 
( 103 97) 
( 97) 
( 97) 
( 97) 
( 97) 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  w i th in  5L: ( 97) 
Height : 27.43 Width: 29.21 GEP: 68.58 

Degree Height 
S t r u c t u r e  

Di rec t ion  S p e c i f i c  Bui lding Downwash 

Width GEP Method Dominant 

10 27.43 29.55 68.58 H-S ( 97) 



20 
30 
40 
50 
60 

70 
80 
90 

100  
110 
120 

130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 

250 
2 60 
270 
280 
290 
300 

310 
320 
330 
340 
350 
360 

133) 

139)  

133) 

139)  

27 .43  
2 7 . 4 3  
27 .43  
27 .43  
27 .43  

27 .43  
27 .43  
27 .43  
27 .43  
27 .43  
27 .43  

27.43 
27 .43  
27 .43  
27 .43  
27 .43  
27 .43  
27 .43  
27 .43  
27 .43  
27 .43  
27 .43  
27 .43  

27 .43  
27 .43  
27 .43  
2 7 . 4 3  
2 7 . 4 3  
27 .43  

27 .43  
27 .43  
27 .43  
27 .43  
27 .43  
27 .43  

29 .61  
28.77 
37.02 
32 .58  
51.18 

21.16 
14 .36  
1 3 . 1 0  
1 4 . 3 6  
20.97 
51 .60  

32 .71  
37.17 
28 .90  
29.68 
29 .59  
28 .60  
2 9 . 5 5  
29 .61  
28.77 
37.02 
32 .58  
51 .18  

21 .16  
1 4 . 3 6  
13 .10  
14 .36  
20 .97  
51 .60  

32 .71  
37 .17  
28 .90  
29.68 
29 .59  
28.60 

68.58 
68.58 
68.58 
68.58 
68 .58  

59.17 
48.98 
47 .08  
48.98 
58.88 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68 .58  
68.58 
68.58 
68 .58  

59.17 
48.98 
47.08 
48.98 
58 .88  
68 .58  

68.58 
68 .58  
68.58 
68 .58  
68.58 
68 .58  

H-S 
H-S 
H-S 
H-S 
H-S 

H-S 
ND 
ND 
ND 
H-S 
H-S 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

H-S 
ND 
ND 
ND 
H-S 
H-S 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

( 97)  
( 97)  
( 1 0 3  97)  
( 1 0 3  97)  
( 97 1 0 3  

( 133 1 3 9 )  
( 133) 
( 133) 
( 133) 
( 133 1 3 9  
( 133 97 

( 1 3 9  133 
( 1 3 9  133 
( 133) 
( 97)  
( 97)  
( 97)  
( 97)  
( 97)  
( 97)  
( 1 0 3  97)  
( 1 0 3  97)  
( 97 1 0 3  

( 1 3 9  133) 
( 1 3 9  133) 
( 133) 
( 97)  
( 97)  
( 97)  

Stack number: 2 9  Name: FWP24 

Structure producing the greatest GEP stack height within 5L: 
Height : 27 .43  Width: 27.47  GEP: 62.48 

( 37)  

Direction Specific Building Downwash 

Degree Height Width GEP Method Dominant 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 

1 8 . 2 9  
1 8 . 2 9  
1 8 . 2 9  
1 8 . 2 9  
18 .29  
27 .43  
1 8 . 2 9  
1 8 . 2 9  
1 8 . 2 9  

19 .12  
1 9 . 1 2  
1 9 . 1 9  
1 9 . 1 3  
1 9 . 1 3  
27.34 
19 .12  
1 9 . 1 1  
1 9 . 2 0  

39.62 
39 .62  
39.62 
39 .62  
39 .62  
62.34 
39.62 
39 .62  
39 .62  



100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 

18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
27.43 
27.43 
27.43 
27.43 
18.29 

18.52 
18.53 
18.59 
18.54 
19.13 
19.19 
19.12 
19.12 
19.20 
29.79 
29.65 
28.82 
37.20 
32.78 
27.34 
19.12 
19.11 
19.20 
19.11 
19.12 
19.19 
19.13 
37.15 
28.87 
29.68 
29.67 
19.20 

Stack number: 30 Name: FWPA 

39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
62.48 
62.48 
62.48 
62.48 
62.48 
62.34 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
62.48 
62.48 
62.48 
62.48 
39.62 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 

Structure producing the greatest GEP stack height within 5L: 
Height: 27.43 Width: 27.47 GEP: 62.48 

( 37) 

Direction Specific Building Downwash 

Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

Height 

18.29 
18.29 
18.29 
18.29 
18.29 
27.43 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
27.43 
27.43 
27.43 

Width 

19.12 
19.12 
19.19 
19.13 
19.13 
27.34 
19.12 
19.11 
19.20 
18.52 
18.53 
18.59 
18.54 
19.13 
19.19 
19.12 
19.12 
19.20 
29.79 
29.65 
28.82 

GEP 

39.62 
39.62 
39.62 
39.62 
39.62 
62.34 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
62.48 
62.48 
62.48 

Method 

s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
s-s 
S-S 
s-s 
s-s 
s-s 



220 
230 
240 
250 
260 
270 
280 
2 90 
300 
310 
320 
330 
34 0 
350 
360 

27.43 
27.43 
27.43 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
18.29 
27.43 
27.43 
27.43 
27.43 
18.29 

37.20 
32.78 
27.34 
19.12 
19.11 
19.20 
19.11 
19.12 
19.19 
19.13 
37.15 
28.87 
29.68 
29.67 
19.20 

62.48 
62.48 
62.34 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
39.62 
62.48 
62.48 
62.48 
62.48 
39.62 

s-s ( 7 1) 
s-s ( 43 37) 
s-s ( 37 43) 
s-s ( 61) 
s-s ( 217) 
s-s ( 61) 

s-s ( 61) . 
s-s ( 61) 
s-s ( 61) 
s-s ( 103 97) 
s-s ( 97) 
s-s ( 97) 
s-s ( 1331 
s-s ( 61) 

s-s ( 217) 

Stack number: 31 Name: ANNSTl 

Structure producing the greatest GEP stack height within 5L: ( 1) 
Height : 27.43 Width: 28.62 GEP: 68.58 

Direction Specific Building Downwash 

Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 

Height 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

Width 

29.57 
29.65 
29.04 
37.20 
32.82 
27.45 
21.24 
14.86 
13.80 
14.86 
21.21 
27.41 
32.76 
37.12 
28.92 
29.71 
29.61 
28.60 
29.57 
29.65 
29.04 
37.20 
32.82 
27.45 
21.24 
14.86 
13.80 
14.86 
21.21 
27.41 
32.76 
37.12 
28.92 

GEP 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.29 
49.72 
48.13 
49.72 
59.24 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.29 
49.72 
48.13 
49.72 
59.24 
68.55 
68.58 
68.58 
68.58 

Method 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
ND 
ND 
ND 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
ND 
ND 
ND 
H-S 
H-S 
H-S 
H-S 
H-S 

Dominant 



340 27.43 29.71 68.58 H-S ( 37) 
350 27.43 29.61 68.58 H-S ( 37) 
360 27.43 28.60 68.58 H-S ( 37) 

S t a c k  number: 32 Name: ANNST2 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  h e i g h t  w i t h i n  5L: 
Height :  27.43 Width: 29.38 GEP: 68.58 

( 1) 

D i r e c t i o n  S p e c i f i c  Bui ld ing  Downwash 

Degree Height Width GEP Method Dominant 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
24 0 
250 
2 60 
270 
280 
290 
300 
310 
320 
330 
34 0 
350 
360 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

29.57 
29.65 
28.82 
37.20 
32.78 
27.45 
21.06 
14.48 
13.30 
14.68 
21.18 
27.41 
32.81 
37.21 
28.92 
29.71 
29.61 
28.60 
29.57 
29.65 
28.82 
37.20 
32.78 
27.45 
21.06 
14.48 
13.30 
14.68 
21.18 
27.41 
32.81 
37.21 
28.92 
29.71 
29.61 
28.60 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.03 
49.15 
47.38 
49.45 
59.21 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.03 
49.15 
47.38 
49.45 
59.21 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

H-S ( 37) 
H-S ( 37) 
H-S ( 37) 
H-S ( 7 1) 
H-S ( 43 37) 
H-S ( 1 7) 
H-S ( 37 43) 
N D  ( 37) 
ND ( 37) 
ND ( 37) 
H-S ( 37 43) 
H-S ( 37 43) 
H-S ( 43 37) 
H-S ( 43 37) 
H-S ( 37) 
H-S ( 3?) 
H-S ( 37) 
H-S ( 37) 
H-S ( 37) 
H-S ( 37) 
H-S ( 37) 
H-S ( 7 1) 
H-S ( 43 37) 
H-S ( 1 7) 
H-S ( 37 43) 
ND ( 37) 
ND ( 37) 
ND ( 37) 
H-S ( 37 43) 
H-S ( 43 37) 
H-S ( 43 37) 
H-S ( 43 37) 
H-S ( 37) 
H-S ( 37) 
H-S ( 37) 
H-S ( 37) 

S t a c k  number: 33 N a m e :  ANNST3 

S t r u c t u r e  producing  t h e  g r e a t e s t  GEP s t a c k  h e i g h t  w i t h i n  5L: ( 97) 
Height : 27.43 Width: 28.46 GEP: 68.58 

D i r e c t i o n  S p e c i f i c  B u i l d i n g  Downwash 



Degree 
S t r u c t u r e  

133) 

139) 

133) 

139) 

10 
20 
30 
40 
50 
60 

70 
80 
90 
100 
110 
120 

130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 

250 
2 60 
270 
280 
290 
300 

310 
320 
330 
340 
350 
360 

Height 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

Stack number: 34 

Width 

29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

20.90 
14.50 
13.10 
14.40 
21.09 
51.60 

32.71 
37.15 
28.87 
29.68 
29.59 
28.60 
29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

20.90 
14.50 
13.10 
14.40 
21.09 
51.60 

32.71 
37.15 
28.87 
29.68 
29.59 
28.60 

Name: ANNST4 

GEP 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

58.78 
49.18 
47.08 
49.03 
59.06 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

58.78 
49.18 
47.08 
49.03 
59.06 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

Method 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

H-S 
ND 
ND 
ND 
H-S 
H-S 

H-S 
H-S 
H-S 
H- S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

H-S 
N D  
ND 
ND 
H-S 
H-S 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

Dominant 

( 97) 
( 97) 
( 97) 
( 103 97) 
( 103 97) 
( 97 103 

( 97 103) 
( 97) 
( 97) 
( 97) 
( 97 103) 
( 133 97 

( 139 133) 
( 103 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 103 97) 
( 103 97) 
( 97 103 

( 97 103) 
( 97) 
( 97) 
( 97) 
( 97 103) 
( 133 97 

( 139 133) 
( 103 97) 
( 97) 
( 97) 
( 97) 
( 97) 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  w i t h i n  5L: 
Height: 27.43 Width: 29.21 GEP: 68.58 

( 97) 

Direc t ion  S p e c i f i c  Bui ld ing  Downwash 

Degree Height Width GEP Method Dominant 
S t r u c t u r e  

10 27.43 29.55 68.58 H-S ( 97) 
20 27.43 29.61 68.58 H-S ( 97) 
30 27.43 28.77 68.58 H-S ( 97) 
40 27.43 37.02 68.58 H-S ( 103 97) 



133) 

139) 

133) 

139) 

50 27.43 
60 27.43 

70 27.43 
80 27.43 
90 27.43 
100 27.43 
110 27.43 
120 27.43 

130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 

27 * 43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

250 27.43 
2 60 27.43 
270 27.43 
280 27.43 
2 90 27.43 
300 27.43 

310 27.43 
320 27.43 
330 27 * 43 
340 27.43 
350 27.43 
3 60 27.43 

S t a c k  number: 35 

32.58 
51.18 

21.16 
14.36 
13.10 
14.36 
20.97 
51.60 

32.71 
37.17 
28.90 
29.68 
29.59 
28.60 
29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

21.16 
14.36 
13.10 
14.36 
20.97 
51.60 

32.71 
37.17 
28.90 
29.68 
29.59 
28.60 

N a m e :  85ST1 

68.58 
68.58 

59.17 
48.98 
47.08 
48.98 
58.88 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

59.17 
48.98 
47.08 
48.98 
58.88 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

H-S 
H-S 

H-S 
ND 
ND 
ND 
H-S 
H-S 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

H-S 
ND 
ND 
ND 
H-S 
H-S 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

( 103 97) 
( 97 103 

( 133 139) 
( 133) 
( 133) 
( 133) 
( 133 139) 
( 133 97 

( 139 133) 
( 139 133) 
( 133) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 103 97) 
( 103 97) 
( 97 103 

( 133 139) 
( 133) 
( 133) 
( 133) 
( 133 139) 
( 133 97 

( 139 133) 
( 139 133) 
( 133) 
( 97) 
( 97) 
( 97) 

S t r u c t u r e  producing  t h e  g r e a t e s t  GEP s t a c k  h e i g h t  w i t h i n  5L: ( 1) 
Height : 27.43 Width: 28.62 GEP: 68.58 

D i r e c t i o n  S p e c i f i c  B u i l d i n g  Downwash 

Degree Height  Width GEP 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

29.57 
29.65 
29.04 
37.20 
32.82 
27.45 
21.24 
14.86 
13.80 
14.86 
21.21 
27.41 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.29 
49.72 
48.13 
49.72 
59.24 
68.55 

Met hod 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
ND 
ND 
ND 
H-S 
H-S 



130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
24 0 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

32.76 
37.12 
28.92 
29.71 
29.61 
28.60 
29.57 
29.65 
29.04 
37.20 
32.82 
27.45 
21.24 
14.86 
13.80 
14.86 
21.21 
27.41 
32.76 
37.12 
28.92 
29.71 
29.61 
28.60 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.29 
49.72 
48.13 
49.72 
59.24 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
ND 
ND 
ND 
H-S 
H-S 
H-S 
H - S  
H-S 
H-S 
H-S 
H-S 

Stack number: 36 Name: 85ST2 

Structure producing the greatest GEP stack height within 5L: ( 1) 
Height : 27.43 Width: 29.38 GEP: 68.58 

Direction Specific Building Downwash 

Degree 
Structure 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
17 0 
180 
190 
200 
2 10 
220 
230 
240 

Height 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

Width 

29.57 
29.65 
28.82 
37.20 
32.78 
27.45 
21.06 
14.48 
13.30 
14.68 
21.18 
27.41 
32.81 
37.21 
28.92 
29.71 
29.61 
28.60 
29.57 
29.65 
28.82 
37.20 
32.78 
27.45 

GEP 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.03 
49.15 
47.38 
49.45 
59.21 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

Method 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
ND 
ND 
ND 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H- S 
H-S 
H-S 
H-S 
H-S 
H-S 



250 
2 60 
270 
280 
2 90 
300 
310 
320 
330 
340 
350 
360 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

21.06 
14.48 
13.30 
14.68 
21.18 
27.41 
32.81 
37.21 
28.92 
29.71 
29.61 
28.60 

59.03 
49.15 
47.38 
49.45 
59.21 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

H-S ( 37 43 
ND ( 37) 
N D  ( 37) 
ND ( 37) 
H-S ( 37 43 
H-S ( 43 37 
H-S ( 43 37 
H-S ( 43 37 
H-S ( 37) 
H-S ( 37) 
H-S ( 37) 
H-S ( 37) 

Stack  number: 37 Name:  85ST3 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t ack  he igh t  wi th in  5L: 
Height:  27.43 Width: 28.46 GEP: 

( 97) 
68.58 

Direc t ion  S p e c i f i c  Bui lding Downwash 

Degree Height 
S t r u c t u r e  

133) 

139) 

133) 

139) 

10 
20 
30 
40 
50 
60 

70 
80 
90 

100 
110 
120 

130 
140 
150 
160 
170  
180 
190 
200 
210 
220 
230 
240 

250 
2 60 
270 
280 
2 90 
300 

310 
320 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 
27.43 

Width 

29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

20.90 
14.50 
13.10 
14.40 
21.09 
51.60 

32.71 
37.15 
28.87 
29.68 
29.59 
28.60 
29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

20.90 
14.50 
13.10 
14.40 
21.09 
51.60 

32.71 
37.15 

GEP 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

58.78 
49.18 
47.08 
49.03 
59.06 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

58.78 
49.18 
47.08 
49.03 
59.06 
68.58 

68.58 
68.58 

M e t  hod 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

H-S 
ND 
N D  
ND 
H-S 
H-S 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

H-S 
N D  
ND 
ND 
H-S 
H-S 

H-S 
H-S 

Dominant 

( 97) 
( 97) 

97)  
( 103 97) 
( 103 97) 
( 97 103 

( 97 103) 
( 971 
( 97) 
( 97) 
( 97 103) 
( 133 97 

( 139 133) 
( 103 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97)  
( 97) 
( 103 97) 
( 103 97) 
( 97 103 

( 97 103) 
( 97) 
( 97) 
( 97) 
( 97 103) 
( 133 97 

( 139 133) 
( 103 97) 



330 27.43 28.87 68.58 H-S ( 97) 
340 27.43 29.68 68.58 H-S ( 97) 
350 27.43 29.59 68.58 H-S ( 97) 
360 27.43 28.60 68.58 H-S ( 97) 

Stack number: 38 Name: 85ST4 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  h e i g h t  w i th in  5L: 
Height : 27.43 Width: 29.21 GEP: 68.58 

( 97) 

Direc t ion  S p e c i f i c  Bui ld ing  Downwash 

Degree Height 
S t r u c t u r e  

133) 

139) 

133) 

139) 

10 27.43 
20 27.43 
30 27.43 
40 27.43 
50 27.43 
60 27.43 

70 27.43 
80 27.43 
90 27.43 
100 27.43 
110 27.43 
120 27.43 

130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
24 0 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

250 27.43 
260 . 27.43 
27 0 27.43 
280 27.43 
290 27.43 
300 27.43 

310 27.43 
320 27.43 
330 27.43 
34 0 27.43 
350 27.43 
360 27.43 

Stack number: 39 

Width 

29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

21.16 
14.36 
13.10 
14.36 
20.97 
51.60 

32.71 
37.17 
28.90 
29.68 
29.59 
28.60 
29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

21.16 
14.36 
13.10 
14.36 
20.97 
51.60 

32.71 
37.17 
28.90 
29.68 
29.59 
28.60 

Name: 70ST1 

GEP 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

59.17 
48.98 
47.08 
48.98 
58.88 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

59.17 
48.98 
47.08 
48.98 
58.88 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

Method 

H-S 
H-S 
H-S 
H-S 

. H-S 
H-S 

H-S 
ND 
ND 
N D  
H-S 
H-S 

H-S 
H-S 
H- S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H- S 
H-S 

H-S 
ND 
ND 
ND 
H- S 
H-S 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

Dominant 

( 97) 
( 97) 
( 97) 
( 103 97) 
( 103 97) 
( 97 103 

( 133 139 
( 133) 
( 133) 
( 133) 
( 133 139 
( 133 97 

( 139 133) 
( 139 133) 
( 133) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 97) 
( 103 97) 
( 103 97) 
( 97 103 

( 133 139) 
( 133) 
( 133) 
( 133) 
( .  133 139 
( 133 97 

( 139 133 
( 139 133 
( 133) 
( 97) 
( 97) 
( 97) 



S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t ack  he ight  w i th in  5L: 
Height : 27.43 Width: 28.62 GEP: 68.58 

( 1) 

Direc t ion  S p e c i f i c  Bui lding Downwash 

Degree Height Width GEP Method Dominant 
S t r u c t u r e  

10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
2 90 
300 
310 
320 
330 
34 0 
350 
360 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

29.57 
29.65 
29.04 
37.20 
32.82 
27.45 
21.24 
14.86 
13.80 
14.86 
21.21 
27.41 
32.76 
37.12 
28.92 
29.71 
29.61 
28.60 
29.57 
29.65 
29.04 
37.20 
32.82 
27.45 
21.24 
14.86 
13.80 
14.86 
21.21 
27.41 
32.76 
37.12 
28.92 
29.71 
29.61 
28.60 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.29 
49.72 
48.13 
49.72 
59.24 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.29 
49.72 
48.13 
49.72 
59.24 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

Stack number: 40 N a m e :  70ST2 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t a c k  he igh t  w i th in  5L: 
Height : 27.43 Width: 29.38 GEP: 68.58 

( 1) 

Direc t ion  S p e c i f i c  Bui lding Downwash 

Degree Height Width GEP Method Dominant 
S t r u c t u r e  

10 27.43 29.57 68.58 H-S ( 37) 
20 27.43 29.65 68.58 H-S ( 37) 
30 27.43 28.82 68.58 H-S ( 37) 



40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
14 0 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
2 90 
300 
310 
320 
330 
340 
350 
360 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

37.20 
32.78 
27.45 
21.06 
14.48 
13.30 
14.68 
21.18 
27.41 
32.81 
37.21 
28.92 
29.71 
29.61 
28.60 
29.57 
29.65 
28.82 
37.20 
32.78 
27.45 
21.06 
14.48 
13.30 
14.68 
21.18 
27.41 
32.81 
37.21 
28.92 
29.71 
29.61 
28.60 

68.58 
68.58 
68.58 
59.03 
49.15 
47.38 
49.45 
59.21 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
59.03 
49.15 
47.38 
49.45 
59.21 
68.55 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

H-S 
H-S 
H-S 
H-S 
ND 
ND 
ND 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
H-S 
ND 
ND 
ND 
H- S 
H-S 
H-S 
H-S 
H-S 
H- S 
H-S 
H-S 

Stack number: 41 Name: 70ST3 

Structure producing the greatest GEP stack height within 5L: ( 97) 
Height: 27.43 Width: 28.46 GEP: 68.58 

Direction Specific Building Downwash 

Degree 
Structure 

10 
20 
30 
40 
50 
60 

70 
80 
90 
100 
110 
120 

130 

133) 

139) 

Height Width GEP Method Dominant 

27.43 29.55 68.58 H-S ( 97) 
27.43 29.61 68.58 H-S ( 97) 
27.43 28.77 68.58 H-S ( 97) 
27.43 37.02 68.58 H-S ( 103 97) 
27.43 32.58 68.58 H-S ( 103 97) 
27.43 51.18 68.58 H-S ( 97 103 

27.43 20.90 58.78 H-S ( 97 103) 
27.43 14.50 49.18 ND ( 97) 
27.43 13.10 47.08 ND ( 97) 
27.43 14.40 49.03 ND ( 97) 
27.43 21.09 59.06 H-S ( 97 103) 
27.43 51.60 68.58 H-S ( 133 97 

27.43 32.71 68.58 H-S ( 139 133) 



140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 

250 
133) 

27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 
27.43 

27.43 

37.15 
28.87 
29.68 
29.59 
28.60 
29.55 
29.61 
28.77 
37.02 
32.58 
51.18 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

H-S ( 
H-S ( 
H-S ( 
H-S ( 
H-S ( 
H-S ( 
H-S ( 
H-S ( 
H-S ( 
H-S ( 
H-S ( 

103 97) 
97 1 
97 1 
97 1 
97 1 
97 1 
97 1 
97 1 
103 97) 
103 97) 
97 103 

20.90 58.78 H-S ( 97 103) 
260 27.43 14.50 49.18 ND ( 97) 
270 27.43 13.10 47.08 N D  ( 97) 
280 27.43 14.40 49.03 ND ( 97) 
290 27.43 21.09 59.06 H-S ( 97 103) 
300 27.43 51.60 68.58 H-S ( 133 97 

310 27.43 32.71 68.58 H-S ( 139 133) 
320 27.43 37.15 68.58 H-S ( 103 97) 
330 27.43 28.87 68.58 H-S ( 97) 
340 27.43 29.68 68.58 H-S ( 97) 
350 27.43 29.59 68.58 H- S ( 971 
360 27.43 28.60 68.58 H-S ( 97) 

139) 

Stack number: 42 Name: 70ST4 

S t r u c t u r e  producing t h e  g r e a t e s t  GEP s t ack  he ight  wi th in  5L: 
Height : 27.43 Width: 29.21 GEP: 68.58 

( 97) 

Direc t ion  S p e c i f i c  Bui lding Downwash 

Degree Height Width GEP Method Dominant 
S t ruc tu re  

10 27.43 29.55 68.58 H-S ( 97) 
20 27.43 29.61 68.58 H-S ( 97) 
30 27.43 28.77 68.58 H-S ( 97) 
40 27.43 37.02 68.58 H-S ( 103 97) 
50 27.43 32.58 68.58 H-S ( 103 97) 
60 27.43 51.18 68.58 H-S ( 97 103 

70 27.43 21.16 59.17 H-S 
133) 

( 133 139) 
80 27.43 14.36 48.98 ND ( 133) 
90 27.43 13.10 47.08 ND ( 133) 

100 27.43 14.36 48.98 ND ( 133) 
110 27.43 20.97 58.88 H-S 
120 27.43 51.60 68.58 H-S ( 133 97 

( 133 139) 

139) 
130 
140 
150 
160 
170 
180 
190 
200 
210 

27.43 
27.43 
27.43 
27.43 
27.43 
27 43 
27.43 
27.43 
27.43 

32.71 
37.17 
28.90 
29.68 
29.59 
28.60 
29.55 
29.61 
28.77 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

( 139 133) H-S 
H-S ( 139 133) 
H-S ( 133) 
H-S ( 97) 
H-S ( 97) 
H-S ( 97) 
H-S ( 97) 
H-S ( 97) 
H-S ( 97) 



220 
230 
240 

250 
2 60 
270 
280 
2 90 
300 

310 
320 
330 
340 
350 
360 

133) 

1 3 9 )  

27 .43  
27 .43  
27.43 

27 .43  
27.43 
27.43 
27 .43  
27.43 
27 .43  

27.43 
27 .43  
27.43 
27 .43  
27.43 
27 .43  

37.02 
32.58 
51.18 

21.16 
14 .36  
13.10 
14 .36  
20.97 
51 .60  

32 .71  
37 .17  
28.90 
29.68 
29 .59  
28.60 

68.58 
68.58 
68.58 

59.17 
48.98 
47.08 
48.98 
58.88 
68.58 

68.58 
68.58 
68.58 
68.58 
68.58 
68.58 

H-S 
H-S 
H-S 

H-S 
ND 
ND 
ND 
H-S 
H-S 

H-S 
H-S 
H-S 
H-S 
H-S 
H-S 

( 1 0 3  
( 1 0 3  
( 97 

( 133 
( 133 
( 133 
( 133 
( 133 
( 133 

( 1 3 9  
( 1 3 9  
( 133) 
( 97)  
( 97)  
( 97)  

97 1 
97 1 
0 3  

1 3 9 )  

1 3 9 )  
97 

133) 
133) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Run ended on: 1/24/2000 at 9:42:38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Notes : 
1) A structure refers to a single tier,combined tiers, or groups of 
both. 

lists 

2 )  L is the lesser of the height or maximumprojected width (width) of a 

3) GEP is an acronym for Good Engineering Practice. 
4 )  The greatest GEP stack height within 5L is the greatest GEP stack 
height 

Wherever combined tiers or groups of tiers apply, BREEZE WAKE/BPIP 

the tiers that comprise the structure. 

structure. 

calculated for the structure within 5L of a stack in any direction. 
Calculations are made at 1 / 4  degree increments from 0 to 359.75  

degrees. 
5)  If the direction-specific heights and widths are set to zero, then 
the 

direction. 
6 )  The dominant structure is the structure producing the greatest GEP 
stack 

7 )  These are the wake-effect calculation methods: 

stack is assumed to be unaffected by building downwash in that 

height in a specific direction. 

a) Schulman and Scire (S-S). 
Applies if the stack height is less than the dominant structure 
height (Hb) plus half the lesser of the dominant structure 

or width (L). The dominant structure is used to define the 
direction-specific height and width. 
ISC2 performs an additional check using the gradual plume rise 
due to momentum alone at a distance 

If the plume height given by the sum of the physical stack 

momentum rise is greater than the structure height plus two 

the lesser of the structure height or width (Hb + 2 L ) ,  then the 

i s  assumed to be unaffected by the building wake. Otherwise, 

height 

of two structure heights downwind. 

height and 

times 

plume 



the 
plume is affected by the building wake. 

Applies if the stack height is less than the dominant structure 
height (Hb) plus 1.5 times the lesser of the dominant structure 

or width (Hb + 1.5L). The structure producing the greatest GEP 
height is used to define the direction-specific height and 

ISC2 performs an additional check using the gradual plume rise 

to momentum alone at a distance of two structure heights 

If the plume height given by the sum of the physical stack 

momentum rise is greater than the structure height plus 1.5 

the lesser of the structure height or width (Hb t 1.5L), the 

is assumed to be unaffected by the building wake. 

plume is affected by the building wake. 

Applies if the stack height is greater than the dominant 

height plus 1.5 times the lesser of the dominant structure 

and width (Hb + 1.5L). 

b) Huber and Snyder (H-S). 

height 

stack 

width. 

due 

downwind. 

height and 

times 

plume 

the 
Otherwise, 

c) No Downwash (ND). 

structure 

height 

8) In some cases, though the direction specific downwash table indicates 
ND for certain directions, the .WAK file might contain building 

heights 
and widths for those directions. This inconsistency in the BPIP 

program 
does not affect model results as ISC2 is capable of distinguishing 

between 
the different downwash regimes and correctly identifying directions 

where 
no downwash occurs. 

9) In the direction specific building downwash table, dominant structure 
refers to tiers and not buildings. Though buildings are numbered 
consecutively, the first tier in each building is numbered in 

six, because each building may have up to six tiers. For example, if 
building 1 has five tiers, building 2, three tiers and building 3 ,  

their tier numbers are as follows: Building 1 has tiers numbered 1 
through 5,  building 2 has tiers numbered 7, 8 and 9 and building 3 

tier numbered 13. 

increments of 

one tier, 

has 
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Table G-1 
Air Dispersion Modeling Predicted Impacts for the Project 

General Electric TurbinedHRSGs 

C 
1 Hour 
(pg/m3) 
186.97 
186.97 
186.97 

1 
8 Hour 
(pg/m3) 
27.99 
20.20 
20.34 

NO, 
Annual' 
(vg/m3) 
- 2.19 

PMio 
Annual' I 24 Houf 

Year Load (pg/m3) (pg/m3) 
- 3.62 21.69 

- 16.20 
- 19.79 

- 3.25 - 20.70 
- 15.80 

1994 1 OOb 
75 
50 

479.69 
479.69 
479.69 

23.07 
17.32 
17.74 

1995 1 OOb 
75 
50 

- 1.97 

- 19.55 
26.48 
19.76 
20.34 

1 996 1 OOb 
75 
50 

- 2.37 85.98 
81.11 
81.11 

- 3.95 - 23.41 
18.04 
- 21.85 

- 3.48 32.28 
24.29 
- 29.19 

1997 1 OOb 
75 
50 

2.11 441 .OO 
441 .OO 
441 .OO 

34.72 
25.50 
25.76 
34.25 
25.31 
26.1 1 

1 998 lWb 
75 
50 

- 1.98 7 3.26 100.07 
100.07 
100.07 

- 22.50 
17.01 
- 20.34 

aUnderlined values indicate and exceedance of the PSD Class I1 Significant Impact 
Levels. 

'1 00 percent load represents full load operation. 
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~ 

Load 
NO, I PMlO I ( 

Annuala I Annuala I 24  HouP I 1 Hour 
(pg/m3) 
- 3.29 

(pg/m3) (yg/m3) 
- 19.76 186.97 

- 11.37 186.97 

- I 1.65 186.97 

- 18.93 

- 11.17 

- 1 1.45 

479.69 

479.69 

479.69 

- 21.36 

- 12.50 

- 13.04 

85.64 

81.11 

81.11 

- 17.13 

- 17.52 

441 .OO 

441 .oo 
- 20.66 

- 12.05 

- 12.25 

100.07 

100.07 

100.07 

Table G-2 
Air Dispersion Modeling Predicted Impacts for the Project 

Westinghouse Turbines/HRSGs 

8 Hour 
(pg/m3) 
28.25 

16.98 

16.90 

Year 

1 994 
(pg/m3) 
- 2.22 1 OOb 

75 

50 

23.10 

13.93 

13.94 

1995 100b 

75 

50 

- 1.99 - 2.96 

26.72 

16.27 

16.36 

1996 1 OOb 

75 

50 

- 2.39 - 3.59 

I I I 

35.12 

21.29 

21.23 

1997 loob 12.13 13.16 1 29.50 I 441.00 

75 

50 

34.44 

20.60 

20.78 

1998 1 OOb 

75 

50 

- 2.00 - 2.97 

'Underlined values indicate and exceedance of the PSD Class II Significant Impact 
Levels. 

bl 00 percent load represents full load operation. 
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Table H-I 
NAAQS Predicted Impacts for NO, 

Year 

1994 

1995 

1 996 

1997 

1998 

General Electric Westinghouse 

NO, NO, 
Annual Location Annual Location 
ImpacPb I mpactasb 
(pg/m3) UTM-E (m) UTM-N (m) (pg/m3) UTM-E (m) UTM-N (m) 

61 5 3  32771 1.5 369 1769 61.55 32771 1.5 3691 769 

61.16 327711.5 3691769 61.18 32771 1.5 3691769 

61.40 32771 1.5 3691 769 61.42 32771 1.5 3691769 

61.13 327711.5 3691 769 61 .I6 32771 1.5 3691769 

61.16 327711.5 3691769 61.18 32771 1.5 3691 769 

*Annual impacts represent full load operation at the average annual temperature of 73" F 

blmpacts are the sum of the Project's impacts, inventory impacts, and a background value of 
58 pg/m3. 
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Table H-2 
NAAQS Predicted Impacts for PMlo Annual Averaging Period 

I General Electric I Westinghouse 

PMlO PMlO 
Annual Location Annual Location 
ImpacPb Impact"*b 

Year (pg/m3) UTM-E (m) UTM-N (m) (pg/m3) UTM-E (m) UTM-N (m) 

1994 25.96 327711.5 3691769 25.62 32771 1.5 3691 769 

1995 25.27 327711.5 3691 769 24.98 32771 1.5 3691 769 

1996 25.69 327711.5 3691769 25.32 32771 1.5 3691 769 

1997 25.28 327711.5 3691 769 24.96 32771 1.5 3691769 

1998 25.24 327711.5 3691 769 24.95 32771 1.5 3691 769 

'Annual impacts represent full load operation at the average annual temperature of 73" F. 

blmpacts are the sum of the Project's impacts, inventory impads, and a background value of 
20 ~ g / m ~ .  
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Table H-3 
NAAQS Predicted impacts for PMio 24 hour Averaging Period 

General Electric 

Load 
100" 

75 

50 

PMlo 24 hour ImpacPb UTM East UTM North 
(pg/m3) (m) (m) 
94.76 32771 1.5 3691769 

89.90 32771 I .5 3691769 

92.92 32771 1.5 3691769 

'Impacts are the sum of the project impacts, inventory impacts, 
and a background value of 70 pg/m3. 

bHigh sixth high values over the 5 year period. 

'100 percent load represents full load operation. 
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Table H-4 
NAAQS Predicted impacts for PMlo 24 hour Averaging Period 

Westinghouse 

Load 
100' 

PMlo 24 hour Impa&b UTM East UTM North 
(pg/m3) (m) (m) 
93.00 32771 1.5 3691769 

I 8 5  186.69 I 327711.5 1 3691769 

I 7 0  186.69 1 327711.5 I 3691769 

almpacts are the sum of the project impacts, inventory 
impacts, and a background value of 70 pg/m3. 

bHigh sixth high values over the 5 year period. 

'I00 Dercent load represents full load operation. 
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Table 1-1 
Increment Air Dispersion Modeling Impacts for NO, 

Year 

1 994 

1 995 

1996 

1997 

1998 

General Electric I Westinghouse 

Annual Location Annual Location 
ImDact' I Impact' I 
(i .~i/m~) UTM-E (m) UTM-N (m) (c1&m3) UTM-E (m) UTM-N (m) 

3.53 32771 1.5 3691 769 3.55 32771 1.5 3691 769 

3.16 32771 1.5 3691 769 3.18 32771 1.5 3691 769 

3.40 32771 1.5 3691 769 3.42 32771 1.5 3691769 

3.13 32771 1.5 3691 769 3.16 32771 1.5 3691 769 

*Annual impacts represent full load operation at the average annual temperature of 73' F. I 
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Table 1-2 
Increment Air Dispersion Modeling impacts for PMio Annual Averaging Period r 

1998 

General Electric Westinghouse 

PMio I PMio 

5.24 32771 1.5 369 1769 4.95 32771 1.5 I 3691769 

Annual Location Annual 
Impact. Impact. 

Year (pg/m3) UTM-E (m) UTM-N (m) (pg/m3) 

1994 5.96 32771 1.5 3691 769 5.62 

1995 5.27 32771 1.5 3691 769 4.98 

1996 5.69 32771 1.5 3691 769 5.32 

1997 5.28 32771 I .5 3691 769 4.96 

Location 
I 

327711.5 I 3691769 
- ~ 

32771 1.5 1 3691769 

327711.5 I 3691769 
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Table 1-3 
Increment Air Dispersion Modeling Impacts for PMKI 24 hour 

Averaging Period 
General Electric 

PMto 24 hour Impact" UTM East 
Load (pg/m3) (m) 
100b 24.76 32771 1.5 

75 19.90 32771 I .5 

50 22.92 32771 1.5 

UTM North 
(m) 
3691769 

3691 769 

3691769 

*High sixth high values over the 5 year period. 

bl 00 percent load represents full load operation. 
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Table 1-4 
Increment Air Dispersion Modeling Impacts for PMlo 24 hour 

Averaging Period 
Westinghouse 

I I I 16.69 I 327711.5 I 3691769 

I I I I 

I "High sixth high values over the 5 year period. 

blOO percent load represents full load operation. 
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VISCREEN Level-1 Output 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
'Class I Area: Big Horn Mountain 

* * *  Level-1 Screening * * *  
Input Emissions for 

Particulates 15.32 G / S  
NOx (as N02) 11.20 G /S 
Primary NO2 .OO G /S 
soot .OO G /S 
Primary SO4 .OO G /S 

**** Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 32.13 km 
Min. Source-Class I Distance: 32.13 km 
Max. Source-Class I Distance: 47.83 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00  m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=====t===== 

Backgrnd Theta Azi Distance Alpha Crit Plume -------- ----- --- -------- ----- ---- ----- -------- ----- --- -------- ----- ---- ----- 
SKY 10.  148. 47.8 21. 2.00 7.732* 
SKY 140. 1 4 8 .  47.8 21. 2.00 2.003* 
TERRAIN 10.  84. 32 .1  8 4 .  2.00 12.295* 
TERRAIN 140. 84. 32 .1  84. 2.00 1.286 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E _____---___ ----------- 
Backgrnd Theta Azi Distance Alpha Crit Plume 
======I= ===== ==I =E====== ===== ==== ===== 
SKY 10. 0. 1 .0  168. 2 .00 23.635* 
SKY 140. 0.  1 . 0  168. 2.00 5.949* 
TERRAIN 10. 0. 1 .0  168. 2 .00 26.571* 
TERRAIN 140.  0. 1.0 168. 2 .00 9.514* 

Area 

Area 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Eagletail Mountain 

Input Emissions 

Particulates 
NOx (as NO21 
Primary NO2 
soot 
Primary SO4 

* * *  Level-1 Screening * * *  
for 

15.32 G / S  
11.20 G /S 

. O O  G / S  

.OO G / S  

.OO G / S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 33.19 km 
Min. Source-Class I Distance: 33.19 km 
Max. Source-Class I Distance: 61.70 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=====I===== 

Backgrnd Theta Azi Distance Alpha Crit Plume ----____ _-___ --_ ___--_-_ _-__- --__ -__-- ---___-_ _____ --- ___--_-- _-__- ---- _-_-e 

S K Y  10 .  145.  47.3 24. 2.00 7.334* 
S K Y  140. L45. 4 7 . 3  24.  2.00- 1.958 
TERRAIN 10. 8 4 .  33 .2  84. 2.00 11.864* 
TERRAIN 140. 8 4 .  33.2 8 4 .  2.00 1.246 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E _-_---_-___ ___-_______ 
Backgrnd Theta Azi Distance Alpha Crit Plume ___-____ _-___ _-_ -----_-_ _---- -_-- --__--__ _-___ ___  __---___ __--- ___- ----- 

S K Y  10 .  0 .  1 . 0  168.  2.00 23.075* 
S K Y  140 .  0 .  1 . 0  168.  2.00 5.764* 
TERRAIN 10.  0 .  1.0 168.  2 .00 25.645* 
TERRAIN 140. 0. 1.0 168.  2.00 9.199* 

Area 

Area 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Gila Bend Indian Reserva 

Input Emissions 

Particulates 
NOx (as NO21 
Primary NO2 
soot 
Primary SO4 

* * *  Level-1 Screening * * *  
for 

15.32 G /S  
11.20 G /S 

. O O  G /S 

.OO G /S 

.OO G /S 

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 35.32 km 
Min. Source-Class I Distance: 35.32 km 
Max. Source-Class I Distance: 42.76 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00  m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=t========= 

Backgrnd Theta Azi Distance Alpha Crit Plume _____-__ _---- _-- ___-____ ----- _--- ----- _____-__ _--_- _-- -------- __--- _--- ----- 
SKY 1 0 .  128. 42.8 40. 2 .00 6.138* 
SKY 140. 128. 42.8 40. 2 .00 1.887 
TERRAIN 10. 84. 35 .3  8 4 .  2 .00 11.069* 
TERRAIN 140. 84. 35.3 84. 2.00 1.174 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E __________-  ______-__-- 
Backgrnd Theta Azi Distance Alpha Crit Plume 
-------= ====E =E= ======== ====E ==== ===== 

SKY 10. 0 .  1 . 0  168.  2 .00 21.983* 
SKY 140. 0. 1 . 0  168. 2.00 5.413* 
TERRAIN 10. 0. 1.0 168. 2.00 23.893* 
TERRAIN 140. 0.  1.0 168. 2 .00 8.602* 

Area 

Contrast 

Crit Plume 
_________--_ _________--- 
---_ ----- _--_ ----- 

.05 .106* 

.05 - .065* 

.05  .099* 

.05 .026 

Area 

Contrast 

Crit Plume 
============ 

_-_- ----- _-_- ----- 
.05 .357*  
.05 - .184* 
.05 .269* 
.05  .256* 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Gila River Indian Reserv 

* * *  Level-1 Screening * * *  
Input Emissions for 

Particulates 15.32 G /S 
NOx (as N02) 11.20  G /S 
Primary NO2 .OO G /S 
soot .OO G /S 
Primary SO4 .OO G /S 

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 
Background Visual Range: 110.00 km 
Source-Observer Distance: 53.19 km 
Min. Source-Class I Distance: 53.19 km 
Max. Source-Class I Distance: 132.33 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00  m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E _____-__--_ _____-_---_ 
Backgrnd Theta Azi Distance Alpha Crit Plume --__---- ----- --- -------- ----- ---- ----- -------- ----- --- -------- ----- ---- ----- 

S K Y  1 0 .  140.  7 1 . 1  29.  2.00 3.420* 
S K Y  140.  140.  7 1 . 1  29 .  2 .00 .803 
TERRAIN 10. 84.  53.2 84.  2 .00 5.611* 
TERRAIN 140.  84.  53.2 84. 2 .00  .636 

Area 

Maximum Visual Impacts OUTSIDE Class I Area 
Screening Criteria ARE Exceeded 

Delta E Contrast 
=========e= ====I======= 

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume 
======== ===E= === ======== ===== ==== ===== ==== ===== 

S K Y  10.  0 .  1 . 0  169.  2.64 14.232* . O S  .190* 
S K Y  140.  0 .  1 . 0  169.  2.00 3.207* .05 - .098* 
TERRAIN 10. 0 .  1.0 1 6 9 .  2 .49 13.415* .05 . 1 4 1 *  
TERRAIN 140.  0 .  1.0 169.  2.00 4.947’ .OS .137* 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Hummingbird Springs 

* * *  Level-1 Screening * * *  
Input Emissions for 

Particulates 15.32 G /S 
NOx (as N02) 11.20 G /S 
Primary NO2 .OO G /S 
soot .OO G /S 
Primary SO4 .OO G /S 

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 32.13 km 
Min. Source-Class I Distance: 32.13 km 
Max. Source-Class I Distance: 49.78 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00  m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I Area 
Screening Criteria ARE Exceeded 

Delta E Contrast -- --I======== =======x==== 

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume 
-------= ----- === ======== ===== ==== ===== ==== ===== 

S K Y  1 0 .  150. 49.8 19. 2.00 7.708* .05 .123* 
S K Y  140. 150. 49.8 1 9 .  2.00 1.922 . O S  -.075* 
TERRAIN 10.  8 4 .  3 2 . 1  84. 2.00 12.295" .OS .107* 
TERRAIN 140. 84. 32 .1  84. 2.00 1 .286 .OS .027 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
===-------- _------- 

Backgrnd Theta Azi Distance Alpha Crit Plume 
=====E== ====.= ===: ======== ===== ===i= ===E= 

SKY 10 .  0 .  1 . 0  168. 2.00 23.635* 
S K Y  140. 0. 1 . 0  168. 2.00 5.949* 
TERRAIN 10. 0. 1.0 168. 2.00 26.571* 
TERRAIN 140. 0. 1.0 168. 2.00 9.514* 

Area 

Contrast 

Crit Plume 
======E===== 

---- ----- ---- ----- 
.05 .400* 
.05 -.206* 
.05 .302* 
.OS .285*  



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: North Maricopa Mountains 

* * *  Level-1 Screening * * *  
Input Emissions for 

Particulates 15.32 G /S 
NOx (as N02) 11.20 G /S 
Primary NO2 .OO G /S 
soot .OO G /S  
Primary SO4 .OO G /S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 32.76 km 
Min. Source-Class I Distance: 32.76 km 
Max. Source-Class I Distance: 51.49 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
====i==== =E=== ==E ======== ===== ==E= ===== 

SKY 10. 145. 46.7 24. 2.00 7.479* 
SKY 140. 145. 46.7 24. 2.00 2.009* 
TERRAIN 10. 84. 32.8 84. 2.00 12.036* 
TERRAIN 140. 84. 32.8 84. 2.00 1.262 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
--------=-- -----_-- -- 

Backgrnd Theta Azi Distance Alpha Crit Plume 
=;======= ===== === ======== ===== ==== ==3== 

SKY 10. 0. 1.0 168. 2.00 23.301* 
SKY 140. 0. 1.0 168. 2.00 5.838* 
TERRAIN 10. 0. 1.0 168. 2.00 26.016* 
TERRAIN 140. 0 .  1.0 168. 2.00 9.326* 

Area 

Area 

Contrast 

Crit Plume 
============ 

==== ===== 
.05 .391* 
.05 - . 202*  
.05 .295* 
. O S  .279* 



Visual Efeects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Signal Mountain 

Input Emissions 

Particulates 
NOx (as N02) 
Primary NO2 
soot 
Primary 504 

***  Level-1 Screening * * *  
for 

15.32 G /S  
11.20 G /S  

.OO G /S 

. O O  G / S  

. O O  G /S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 
Background Visual Range: 110.00 km 
Source-Observer Distance: 14.89  km 
Min. Source-Class I Distance: 14.89  km 
Max. Source-Class I Dist.ance: 25.10 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E ________-__ _______--_- 
Backgrnd Theta Azi Distance Alpha Crit Plume __--_--_ _____ _-_ ___--_-- ----_ -_-- _--_- __--_-__ _____ __- _-_--_-- ----_ __-- _---- 

S K Y  10. 153. 25 .1  15.  2 .00  14.742* 
SKY 140. 153. 2 5 . 1  15. 2.00 4.678* 
TERRAIN 1 0 .  8 4 .  14 .9  8 4 .  2 .00  25.729* 
TERRAIN 140. 8 4 .  14.9 84. 2 .00  2.676* 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E _______--__ _______---_ 
Backgrnd Theta Azi Distance Alpha Crit Plume _---_--_ __-__ -__ _-_-___- --___ -_-- ----- -------- _---_ -__ ____-_-- ---__ -_-- ----- 

SKY 10. 1. 1 . 0  168. 2 .00  35.114* 
SKY 140. 1. 1.0 168. 2 .00 10.521* 
TERRAIN 10.  1. 1.0 168. 2 .00  49.757* 
TERRAIN 140. 1. 1.0 168. 2 .00  17.324* 

Area 

Contrast 

Crit Plume 
==e========= 

==== ===== 
.05 .262* 
.05 - .160* 
.05 .178* 
.05 .038 

Area 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Woolsey Peak 

* * *  Level-1 Screening * * *  
Input Emissions for 

Particulates 15.32 G /S 
NOx (as NO21 11.20 G / S  
Primary NO2 - 0 0  G /S 
soot .OO G / S  
Primary SO4 .OO G / S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: - 0 4  ppm 

Source-Observer Distance: 15.32  km 
Min. Source-Class I Distance: 15.32 km 
Max. Source-Class I Distance: 32.76  km 
Plume-Source-Observer Angle: 11.25  degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I Area 
Screening Criteria ARE Exceeded 

Delta E Contrast 
=========== ==E========= 

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume 
=------- ===== === ===E==== ===== ==== ===== ==E= ===== 

S K Y  1 0 .  159. 32.8 10.  2.00 16.567* .05 .276* 
S K Y  140 .  159.  32.8 10.  2 .00 4.406* .05 -.169* 
TERRAIN 10.  159.  32.8 10.  2.00 27.855* .05  .299* 
TERRAIN 140. 159. 32.8 10 .  2.00 6.410, - 0 5  .177* 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E _---_-_---- _---_-_---- 
Backgrnd Theta Azi Distance Alpha Crit Plume 
=======e ===== ===i ======== ===== =I== ===== 

SKY 10.  1. 1 . 0  168. 2 .00 34.747* 
S K Y  140. 1. 1 . 0  168.  2.00 10 .346*  
TERRAIN 10. 1. 1.0 168.  2 .00 48.883" 
TERRAIN 140.  1. 1.0 168.  2 .00 17.030* 

Area 

Contrast 

Crit Plume 
__-____----- __-____----- 
==== ====e 

.05 .721* 

.05  -.371* 

.05 .554* 

.05  .492* 



Visual Effects Screening Analysis €or 
Source: PaloVerde WES machines 
Class I Area: Big Horn Mountain 

* * *  Level-1 Screening * * *  
Input Emissions f o r  

Particulates 14.52 G /S  
NOx (as NO21 11.88 G /S  
Primary NO2 .OO G /S  
soot .OO G /S 
Primary SO4 .OO G / S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 32.13 km 
Min. Source-Class I Distance: 32.13 km 
Max. Source-Class I Distance: 47.83 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E _______-_-_ ____-__---_ 
Backgrnd Theta Azi Distance Alpha Crit Plume 
==-----= ===== === ======== ===e= ==== ===== 

S K Y  10 .  148. 47.8 21.  2 .00  7 .422*  
S K Y  140.  148.  47.8 21. 2 .00  1 . 9 6 6  
TERRAIN 10.  84. 3 2 . 1  84.  2 .00 1 1 . 7 6 2 *  
TERRAIN 140. 84. 32.1 84,  2 .00 1 . 2 2 2  

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E ____-______ ____-______ 
Backgrnd Theta Azi Distance Alpha Crit Plume ________ --__- __- ___---__ _-_-_ --__ _---_ ________ --__- _-- -___--_- -__-_ ____ ----_ 

S K Y  10 .  0 .  1.0  168.  2.00 23 .353*  
S K Y  140.  0. 1 . 0  168.  2 .00 5 . 8 5 6 *  
TERRAIN 10 .  0. 1.0 168.  2 .00 26.337"  
TERRAIN 140. 0. 1.0 168.  2 .00 9.357* 

Area 

Area 

Contrast 

Crit Plume 
===========E 

==== =E=== 

. 0 5  .394* 

.05  - .203* 

.os  .299* 

.05  .280*  



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Eagletail Mountain 

* * *  Level-1 Screening * * *  
Input Emissions for 

Particulates 14.52 G / S  
NOx (as N02) 11.88 G / S  
Primary NO2 .OO G /S 
soot - 0 0  G /S 
Primary SO4 .OO G / S  

**** Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 33.19 km 
Min. Source-Class I Distance: 33.19 km 
Max. Source-Class I Distance: 61.70 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=========E= 

Backgrnd Theta Azi Distance Alpha Crit Plume 
=====E== ===== === ===E==== ===== ==== ===== 

SKY 10. 145.  47 .3  24.  2 . 0 0  7.034* 
SKY 140. 145.  47 .3  24. 2 . 0 0  1.927 
TERRAIN 10.  84. 33.2 84. 2 . 0 0  11.348* 
TERRAIN 140. 84.  33.2 84.  2 .00  1.184 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=E========= 

Backgrnd Theta Azi Distance Alpha Crit Plume ________ --_-- -__ ________ -__-_ _-__ _---_ ________ --_-- -__ ________ --___ _--_ __--_ 
SKY 10.  0. 1.0 168.  2 . 0 0  22.800* 
SKY 140. 0. 1.0 168.  2.00 5.675* 
TERRAIN 10. 0. 1.0 168.  2.00 25.416* 
TERRAIN 140. 0. 1.0 168.  2 . 0 0  9.048* 

Area 

Contrast 

Crit Plume 
===E======== 

==== ST====: 

.05 . 1 1 4 *  

. 0 5  -.071* 

. 0 5  .099* 

. 0 5  .026 

Area 

Contrast 

Crit Plume 
=======E==== 

==== =E=== 

.05  .379* 

.OS -.196* 

.05  .288* 

.05  .270* 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Gila Bend Indian Reserva 

***  Level-1 Screening * * *  
Input Emissions for 

Particulates 14.52 G / S  
NOx (as N02) 11.88 G / S  
Primary NO2 .OO G / S  
soot .OO G / S  
Primary SO4 .OO G / S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 
Background Visual Range: 110.00 km 
Source-Observer Distance: 35.32 km 
Min. Source-Class I Distance: 35.32 km 
Max. Source-Class I Distance: 42.76 km 
Plume-Source-Observer Angle: 11.25' degrees 
Stability: 6 
Wind Speed: 1 . 0 0  m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=========e= 

Backgrnd Theta Azi Distance Alpha Crit Plume _--__-_- ___-- ___ __-___-_ --___ -_-_ -__-- ________ __--_ -_- _--___-_ --__- ---- ----- 
SKY 10. 128.  42.8 40. 2.00 5 .866*  
SKY 140.  128.  42.8 40. 2.00 1 .872 
TERRAIN 10. 84. 35.3 8 4 .  2.00 10 .581*  
TERRAIN 140. 84. 35.3 8 4 .  2.00 1 .115 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
=Et===== ===== ==I ======== ===== I=== ===== 
SKY 10.  0. 1.0  168. 2.00 21 .719*  
SKY 140.  0 .  1 . 0  168. 2.00 5.330* 
TERRAIN 1 0 .  0 .  1.0 168. 2.00 23.674* 
TERRAIN 140.  0. 1 .0  168. 2.00 8 .462*  

Area 

Area 

Contrast 

Crit Plume 
====E======= 

__-_ ----- __-_ -_--- 
.05 .352*  
.05 - .182*  
.05  .266* 
.05 .251* 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Gila River Indian Reserv 

* * *  Level-1 Screening * * *  
Input Emissions for 

Particulates 14.52 G /S 
NOx (as NO21 11.88 G / S  
Primary NO2 .OO G /S  
soot .OO G /S  
Primary SO4 .OO G /S 

* ***  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 53.19 km 
Min. Source-Class I Distance: 53.19 km 
Max. Source-Class I Distance: 132.33 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
======E==== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
===E==== ===== =E= ======== ===== ===E ===== 

S K Y  1 0 .  140. 71.1 29. 2.00 3.270* 
S K Y  140. 140. 7 1 . 1  29. 2.00 .782 
TERRAIN 10. 84. 53.2 84. 2.00 5.340* 
TERRAIN 140. 84. 53.2 84. 2.00 .603 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
===I======= 

Backgrnd Theta Azi Distance Alpha Crit Plume 
======== =E=== === ======== ===== ==== ===E= 

S K Y  1 0 .  0 .  1 . 0  169. 2.64 14.048* 
S K Y  140. 0. 1 . 0  169. 2.00 3.162* 
TERRAIN 10. 0. 1.0 169. 2.49 13.270* 
TERRAIN 140. 0. 1.0 169. 2.00 4.873* 

Area 

Area 



Visual Effects Screening Analysis €or 
Source: PaloVerde WES machines 
Class I Area: Hummingbird Springs 

* * *  Level-1 Screening ***  
Input Emissions for 

Particulates 14.52 G / S  
NOx ( a s  N02) 11.88 G / S  
Primary NO2 .OO G /S 
soot .OO G /S 
Primary SO4 .OO G /S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 32.13 km 
Min. Source-Class I Distance: 32.13 km 
Max. Source-Class I Distance: 49.78 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I Area 
Screening Criteria ARE Exceeded 

Delta E Contrast 
=========== ========t=== 

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume 
=====i=== ===== === ======e= ===E= ==E= ===== ==== =E=== 

S K Y  10. 150. 49.8 19. 2.00 7.401* -05 .116* 
S K Y  140. 150. 49.8 19. 2 - 0 0  1.881 .OS -.073* 
TERRAIN 10. 84. 32.1 84. 2.00 11.762* .05 .102* 
TERRAIN 140. 84. 32.1 84. 2.00 1.222 .05 .026 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E ____-__-_-- ____-__-_-- 
Backgrnd Theta Azi Distance Alpha Crit Plume ________ _-___ _-_ -______- -__-- _--- ----- ________ _-___ _-_ --_-__-- -__-- _--_ ----- 

S K Y  10. 0 .  1.0 168. 2.00 23.353* 
SKY 140. 0. 1.0 168. 2.00 5.856* 
TERRAIN 10. 0. 1.0 168. 2.00 26.337* 
TERRAIN 140. 0. 1.0 168. 2.00 9.357* 

Area 

Contrast 

Crit Plume 
============ 

_--- _---- _-_- _---- 
.05 .394* 
.05 -.203* 
.05 .299* 
.OS .280* 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: North Maricopa Mountains 

* * *  Level-1 Screening * * *  
Input Emissions for 

Particulates 14 .52  G / S  
NOx (as N02) 11.88 G /S  
Primary NO2 .OO G /S  
soot .OO G /S  
Primary SO4 .OO G /S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 
Background Visual Range: 110.00 km 
Source-Observer Distance: 32 .76  km 
Min. Source-Class I Distance: 32 .76  km 
Max. Source-Class I Distance: 5 1 . 4 9  km 
Plume-Source-Observer Angle: 1 1 . 2 5  degrees 
Stability: 6 
Wind Speed: 1 .00  m / s  

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I Area 
Screening Criteria ARE Exceeded 

Delta E Contrast 
EEP=====C== ==========I= 

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume 
==E===== ===== === ==e===== ===== ==== ===== ==== ==E== 

SKY 10.  145 .  46 .7  24 .  2 . 0 0  7 .174*  . 0 5  .117* 
SKY 140.  145 .  46 .7  24 .  2 . 0 0  1 .977  . 0 5  - .073* 
TERRAIN 10.  84. 32 .8  84 .  2 . 0 0  11.513* . 0 5  . l o o *  
TERRAIN 140.  84 .  3 2 . 8  84 .  2 .00  1 .199  . 0 5  .026  

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E _---------- __--__----- 
Backgrnd Theta Azi Distance Alpha Crit Plume 
======== ===== === ======== ===BE =E== ===== 

SKY 1 0 .  0 .  1 . 0  168 .  2 .00  23 .023* 
SKY 140.  0 .  1 . 0  168 .  2 .00  5 .748* 
TERRAIN 1 0 .  0 .  1.0 168 .  2 . 0 0  25 .785* 
TERRAIN 140 .  0. 1.0 168 .  2 .00  9.172* 

Area 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Signal Mountain 

* * *  Level-1 Screening * * *  
Input Emissions for 

Particulates 14.52 G /S 
NOx (as NO21 11.88 G / S  
Primary NO2 .OO G / S  
soot .OO G / S  
Primary SO4 .OO G / S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: .04 ppm 

Source-Observer Distance: 14.89 km 
Min. Source-Class I Distance: 14.89 km 
Max. Source-Class I Distance: 25.10 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
========E== 

Backgrnd Theta Azi Distance Alpha Crit Plume ________ _____ -_- __-__--- ___-- __-_ ________ _____ -_- __----_- ___-- _--_ ----- 
SKY 10. 153. 25.1 15. 2.00 14.209* 
SKY 140. 153. 25.1 15. 2.00 4.641* 
TERRAIN 10. 84. 14.9 84. 2.00 24.801* 
TERRAIN 140. 84. 14.9 84. 2.00 2.541* 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
==I======== 

Backgrnd Theta Azi Distance Alpha Crit Plume ________ _____ _-- _______- __--- ---- -_--- __---___ _____ --- _______- _-_-- _--_ --_-- 
SKY 10. 1. 1.0 168. 2.00 34.653* 
SKY 140. 1. 1.0 168. 2.00 10.352* 
TERRAIN 10. 1. 1.0 168. 2.00 49.426* 
TERRAIN 140. 1. 1.0 168. 2.00 16.996* 

Area 

Contrast 

Crit Plume 
===t======== 

---- ----- ---- ----- 
.05 .248* 
.05 -.155* 
.05  .170* 
.05 .036 

Area 

Contrast 

Crit Plume 
===E======== 

==== ===== 
.05 .719* 
.05 -.372* 
.05 .558* 
.05 .487* 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Woolsey Peak 

* * *  Level-1 Screening *** 
Input Emissions for 

Particulates 14.52 G /S  
NOx (as NO21 11.88 G /S 
Primary NO2 .OO G /S 
soot .OO G /S 
Primary SO4 .OO G /S  

* * * *  Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

.04 ppm Background Ozone: 

Source-Observer Distance: 15.32 km 
Min. Source-Class I Distance: 15.32 km 
Max. Source-Class I Distance: 32.76 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 1.00 m/s 

Background Visual Range: 110.00 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=======I=== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
======== ===== === ===5==== ===== ==== ===== 

S K Y  10 .  159. 32.8 10. 2.00 16.059* 
S K Y  140. ,159. 32.8 10. 2.00 4.321* 
TERRAIN 10. 159. 32.8 10. 2.00 27.078* 
TERRAIN 140. 159. 32.8 10. 2.00 6.162* 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
=====e== ===== === =E====== =E=== ==== ===== 

S K Y  10 .  1. 1 . 0  168. 2.00 34.294* 
S K Y  140. 1. 1 . 0  168. 2.00 10.180' 
TERRAIN 10. 1. 1.0 168. 2.00 48.555* 
TERRAIN 140. 1. 1.0 168. 2.00 16.709* 

Area 

Contrast 

Crit Plume 
===I======== 

==== ===== 
.05 .262* 
.OS -.164* 
.05 .291* 
.OS .170*  

Area 

Contrast 

C r it P1 ume 
===E======== 

==== =E=== 

.05 .709* 

.05 -.366* 

.05 .550* 

. O S  .481* 



VISCREEN Level-2 Output 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Big Horn Mountain 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Part i cu1,at es 15.32 G /S  
NOx (as N02) 11.20 G / S  
Primary NO2 .OO G /S  
soot .OO G /S  
Primary SO4 .OO G / S  

PARTICLE CHARACTERISTICS 
Dens it y Diameter 

--- _---- _ _ - ----- _----_- _------ 
Primary Part. 2.5 9 
soot 2.0 1 
Sulfate 1 .5  4 

Transport Scenario Specifications: 

Background Ozone: . 09  ppm 

Source-Observer Distance: 32.13 km 
Min. Source-Class I Distance: 32.13 km 
Max. Source-Class I Distance: 47.83 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 3 
Wind Speed: 5.00 m/s 

Background Visual Range: 102.90 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
=======e=== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

S K Y  10.  148. 4 7 . 8  21. 9.04 - 0 2 0  
S K Y  140. 1 4 8 .  4 1 . 8  21. 3.75 - 0 0 9  
TERRAIN 10.  84. 32 .1  8 4 .  10 .61  .013 
TERRAIN 140. 84. 32.1 84. 4.62 .003 

======== ==E== === ======== ===== ==== ===== 

Maximum Visual Impacts OUTSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E ______--_-_ ______----- 
Backgrnd Theta Azi Distance Alpha Crit Plume 

S K Y  1 0 .  0 .  1.0 168.  2.00 .498 
S K Y  140. 0. 1 .0  168.  2 .00 .223 
TERRAIN 10. 0. 1.0 168.  2 .00 .557 
TERRAIN 140. 0. 1 .0 168.  2.00 .208 

======== ===== ==I ======== =E=== ==== ===== 

I Area 

Contrast 

Crit Plume 

. 16  . O O O  

. 1 6  - .OOO 

.27 .ooo 

.27  .ooo 

_______----_ ___-___----- 
=E== =Et== 

I Area 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Eagletail Mountain 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 15.32 G /S  
NOx (as NO21 11.20 G /S 
Primary NO2 .OO G /S  
soot .OO G / S  
Primary SO4 - 0 0  G / S  

PARTICLE CHARACTERISTICS 
Density Diameter ____--_ =E====== _--_--- 

Primary Part. 2.5 9 
soot 2.0 1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

.09  ppm Background Ozone: 

Source-Observer Distance: 33.19 km 
Min. Source-Class I Distance: 33.19  km 
Max. Source-Class I Distance: 61.70 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 4 
Wind Speed: 5.00 m/s 

Background Visual Range: 102.90 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE NOT Exceeded 

Delta E 
c========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 10.  1 4 0 .  4 4 . 4  29. 2 .02 .130 
S K Y  1 4 0 .  1 4 0 .  4 4 . 4  29. 2.00 .062 
TERRAIN 10. 8 4 .  33.2 84. 2 .49  - 0 7 1  
TERRAIN 1 4 0 .  84.  33.2 84.  2 .00  .017 

__-_____ _____ ___ ________ _____ ____ _____ __-___-_ _____ ___ ________ _____ ___- _____ 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE NOT Exceeded 

Delta E 
========E== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 10. 0. 1.0 168 .  2 .00 .886  
SKY 1 4 0 .  0 .  1.0 168 .  2 .00 .398 
TERRAIN 10. 0. 1.0 168.  2.00 1 .026 
TERRAIN 1 4 0 .  0. 1.0 168 .  2 .00 . 376  

---_____ -____ _-_ __-_____ _____ -___ -_--E ---___-_ _____  _-- ________ ___-_ ---- ---- 

Area 

Contrast 

Crit Plume 

.05  -.ooo 

.05 -.001 

. 06  .001 

.06  . O O O  

============ 

==== ===== 

Area 

Contrast 

Crit Plume 

.05 -.003 

.05 - .014 

.05 .014 

.05 .011 

========E=== 

==== ===== 



Visual Effects Screening Analysis €or 
Source: PaloVerde GE machines 
Class I Area: Gila Bend Indian Reserva 

* * *  User-selected Screening Scenario Results ***  
Input Emissions for 

Particulates 15.32 G / S  
NOx (as N 0 2 )  11.20 G / S  
Primary NO2 .OO G / S  

Primary SO4 .OO G / S  
soot .oo G /s  

PARTICLE CHARACTERISTICS 
Density Diameter 
- - - - - - - ------- ====E=== 

Primary Part. 2.5 9 
soot 2.0 1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

. 09  ppm Background Ozone: 
Background Visual Range: 102.90 km 
Source-Observer Distance: 35.32 km 
Min. Source-Class I Distance: 35.32 km 
Max. Source-Class I Distance: 42.76 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 5 
Wind Speed: 2.00 m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
=====E===== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
e======= 2==== === ======== ===== ==== ===== 

S K Y  1 0 .  128. 42.8 40. 2 .00 .599 
S K Y  140.  128. 42.8 40. 2.00 .289 
TERRAIN 10 .  8 4 .  35.3 84.  2 .00 .322 
TERRAIN 140. 84. 35.3 8 4 .  2.00 - 0 8 1  

I Area 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
t========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
======== ===== ==E ======== ===== I=== ===== 

S K Y  1 0 .  0 .  1 . 0  168.  2.00 1 .983 
S K Y  140. 0. 1.0 168.  2.00 .969 
TERRAIN 10. 0. 1.0 168. 2.00 3.062* 
TERRAIN 140. 0. 1.0 168.  2 .00 -954 

Area 

Contrast 

Crit Plume 

.OS -.004 

.05  - .039 

.05 . 0 4 1  

.05 .032 

======E===== 

---- ----- ---- ----- 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Gila River Indian Res. 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 15.32 G /S  
NOx (as N02) 11-20 G / S  
Primary NO2 .OO G / S  
soot .OO G / S  
Primary SO4 .OO G / S  

PARTICLE CHARACTERISTICS 
Density Diameter 
=: = = = = = = ======== 

Primary Part. 2.5 9 
soot 2.0 1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

Background Ozone: .09 ppm 

Source-Observer Distance: 53.19 km 
Min. Source-Class I Distance: 53.19 km 
Max. Source-Class I Distance: 132.33 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 5 
Wind Speed: 4.00 m/s 

Background Visual Range: 102.90 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
=====I===== 

Backgrnd Theta Azi Distance Alpha Crit Plume -------- ===== === ===E==== ===== ==== ===== 
S K Y  10 .  120 .  61.3 49. 2.00 .190 
S K Y  140. 120. 61.3 49. 2.00 .090 
TERRAIN 10. 84. 53.2 84. 2.00 .090 
TERRAIN 140. 84. 53.2 84. 2.00 .026 

I Area 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE NOT Exceeded 

Delta E 
======a==== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

S K Y  10. 0 .  1 . 0  169. 2 .00  .440 
S K Y  140. 0. 1 . 0  169. 2.00 .279 
TERRAIN 10. 0. 1.0 169. 2.00  .874 
TERRAIN 140. 0. 1.0 169. 2.00 .288 

E======= ===== === ====e=== E==== ==== ===x= 

Area 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Hummingbird Springs 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 15.32 G / S  
NOx (as N02) 11.20 G / S  
Primary NO2 .OO G / S  
soot .OO G /S 
Primary SO4 .OO G /S 

PARTICLE CHARACTERISTICS 
Density Diameter _____--_ _------- E = = = = = = 

Primary Part. 2.5 9 
soot 2.0 1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

Background Ozone: .09 ppm 
Background Visual Range: 102.90 km 
Source-Observer Distance: 32.13 km 
Min. Source-Class I Distance: 32.13 km 
Max. Source-Class I Distance: 49.78 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 4 
Wind Speed: 5.00 m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
‘===I====== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 10. 145. 45.8 24. 2.00 .134 
SKY 140. 145. 45.8 24. 2.00 -063 
TERRAIN 10. 84. 32.1 84. 2.50 -075 
TERRAIN 140. 84. 32.1 84. 2.00 -018 

=E====== ===== === =i======= ===== ==== ===== 

Maximum Visual Impacts OUTSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E --__-___-_- --__-___-_- 
Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 10. 0. 1.0 168. 2.00 .946 
SKY 140. 0. 1.0 168. 2.00 .424 
TERRAIN 10. 0. 1.0 168. 2.00 1.076 
TERRAIN 140. 0. 1.0 168. 2.00 .398 

__--__-- _-- -_______ _____ ---_ -_-_- _-_-___- -__-- _-- -_______ _____ ---_ ----- 

I 

I 

Area 

Contrast 

Crit Plume 

.os -.ooo 

.os -.001 

.06 .001 

.06 . O O O  

============ 

===I ===E= 

Area 

Contrast 

Crit Plume 

- 0 5  -.003 
.05 -.014 
.05 .014 
.05  .011 

---E=------- _-- ------- 
==== =I=== 



Visual Effects Screening Analysis for 
Source: PaloVerde GE Machines 
Class I Area: North Maricopa Mountains 

* * *  User-selected Screening Scenario Results * * *  
Input Emissfons for 

Particulates 1 5 . 3 2  G /S 
NOx (as NO21 11 .20  G /S 
Primary NO2 .OO G /S 
soot .OO G /S 
Primary SO4 .OO G /S 

PARTICLE CHARACTERISTICS 
Density Diameter _____--- ____---- ------- ------- 

Primary Part. 2.5  9 
soot 2 . 0  1 
Sulfate 1 . 5  4 

Transport Scenario Specifications: 

Background Ozone: . 0 9  ppm 
Background Visual Range: 102.90  km 
Source-Observer Distance: 32.76  km 
Min. Source-Class I Distance: 32.76 km 
Max. Source-Class I Distance: 51 .49  km 
Plume-Source-Observer Angle: 1 1 . 2 5  degrees 
Stability: 5 
Wind Speed: 3.00 m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
=========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 1 0 .  1 4 0 .  43 .8  29 .  2 .00  .453  
SKY 140 .  140 .  43 .8  29.  2 . 0 0  .215  
TERRAIN 10 .  8 4 .  3 2 . 8  84 .  2 .00  .238 
TERRAIN 1 4 0 .  8 4 .  32 .8  84.  2 - 0 0  .OS7 

======== ==3== === E======= =I=== ==== ===t= 

I Area 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E ____-______ ------_---- 
Backgrnd Theta Azi Distance Alpha Crit Plume 
===E==== ===== === ======== ===== ==== 2==== 

SKY 1 0 .  0 .  1 . 0  168 .  2 . 0 0  2.008* 
SKY 1 4 0 .  0 .  1 . 0  168 .  2 . 0 0  .912 
TERRAIN 1 0 .  0.  1 . 0  168 .  2 . 0 0  2.433* 
TERRAIN 1 4 0 .  0 .  1.0 168 .  2 . 0 0  .869  

Area 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Signal Mountain 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 15.32 G /S 
NOx (as NO21 11.20 G /S 
Primary NO2 .OO G /S 
soot .OO G /S 
Primary SO4 . O O  G /S  

PARTICLE CHARACTERISTICS 
Density Diameter _____--_ _____--_ ------- ------- 

Primary Part. 2 . 5  9 
soot 2 . 0  1 
Sulfate 1 . 5  4 

Transport Scenario Specifications: 

Background Ozone: . 0 9  ppm 

Source-Observer Distance: 14.89 km 
Min. Source-Class I Distance: 14.89 km 
Max. Source-Class I Distance: 25.10 km 
Plume-Source-Observer Angle: 
Stability: 6 
Wind Speed: 3.00 m/s 

Background Visual Range: 102.90 km 

11.25 degrees 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
====E====== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
E======= ===== === ======== ===== ==== ==E== 

S K Y  1 0 .  153. 2 5 . 1  15. 2.00 2.065* 
S K Y  140.  153.  25.1 15.  2.00 .995 
TERRAIN 10. 84. 14.9 8 4 .  2.00 1.145 
TERRAIN 140.  84. 14 .9  84. 2.00 .165 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
==E======== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
======== ====E === ======== ===== =I== ==I== 

S K Y  10.  1. 1 . 0  168.  2.00 6.830* 
S K Y  140.  1. 1 . 0  168. 2 .00  3.247* 
TERRAIN 10.  1. 1.0 168.  2.00 8.420* 
TERRAIN 140.  1. 1.0 168.  2.00 2.768* 

Area 

Area 

Contrast 

Crit Plume 
============ 

---- ----- ---- ----- 
.05 -.008 
.OS - .084* 
- 0 5  .085* 
- 0 5  .044 



Visual Effects Screening Analysis for 
Source: PaloVerde GE machines 
Class I Area: Woolsey Peak 

***  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 15.32 G / S  
NOx (as NO21 11.20 G / S  
Primary NO2 .OO G /S 
soot .OO G / S  
Primary SO4 .OO G / S  

PARTICLE CHARACTERISTICS 
Density Diameter 

Primary Part. 2.5 9 
soot 2.0 1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

Background Ozone: .09 ppm 

Source-Observer Distance: 15.32  km 
Min. Source-Class I Distance: 15.32 km 
Max. Source-Class I Distance: 32.76  km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 5 
Wind Speed: 2.00 m/s 

Background Visual Range: 102.90  km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
=========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

S K Y  10 .  155.  2 7 . 2  1 4 .  2.00 1.668 
S K Y  140. 155.  27.2 ' 1 4 .  2.00 .796 
TERRAIN 10. 159.  32.8 1 0 .  2.00 1.592 
TERRAIN 140. 159.  32.8 1 0 .  2.00 .648 

---= ----- --- -------- ----- ---- ----- ----- _-- -------- ----- ---- ----- ---- 

I Area 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E ____---_--- ____--__--- 
Backgrnd Theta Azi Distance Alpha Crit Plume 
======E= ===== ==E =E====== =t=== ==== ===== 

S K Y  1 0 .  1. 1.0  168. 2.00 6.623* 
S K Y  140.  1. 1 . 0  168. 2.00 3.134* 
TERRAIN 10.  1. 1.0 168. 2.00 8.012" 
TERRAIN 140.  1. 1.0 168. 2 .00  2.684* 

Area 

Contrast 

Crit Plume 

.05 - .009 

.05 - .081* 

.05  .082* 

.05 .044 

=3========== 

=I== ==E== 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Big Horn Mountain 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 14.52 G /S 
NOx (as N02) 11.88 G /S 
Primary NO2 .OO G /S 
soot .OO G /S 
Primary SO4 .OO G /S 

PARTICLE CHARACTERISTICS 
Density Diameter --_----- ====:E = x -------- 

Primary Part. 2.5 9 
soot 2.0  1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

Background Ozone: .09 ppm 
Background Visual Range: 102.90 km 
Source-Observer Distance: 32.13 km 
Min. Source-Class I Distance: 32.13 km 
Max. Source-Class I Distance: 47.83 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 3 
Wind Speed: 5.00 m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
PIE======== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

S K Y  1 0 .  148. 47.8 21. 9.04 .021 
S K Y  140. 148. 47.8 21. 3.75 .010 
TERRAIN 10. 8 4 .  3 2 . 1  8 4 .  10 .61  .013 
TERRAIN 140. 84. 32 .1  8 4 .  4.62 .003 

======== ===== === =====E== ==x1= ===E E==== 

Maximum Visual Impacts OUTSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
==========I 

Backgrnd Theta Azi Distance Alpha Crit Plume 

S K Y  10 .  0 .  1 . 0  168.  2.00 .519 
S K Y  140.  0. 1 . 0  168. 2.00 .231 
TERRAIN 10.  0. 1.0 168. 2.00 .547 
TERRAIN 140. 0. 1.0 168. 2.00 .216 

----_--- ________ ==e== ===: ======== ===== =E== ==3=5= 

I Area 

I Area 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Eagletail Mountain 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 14.52 G /S  
NOx (as N 0 2 )  11.88 G / S  
Primary NO2 .OO G /S  
soot .OO G / S  
Primary SO4 .OO G / S  

PARTICLE CHARACTERISTICS 
Density Diameter ____--_ ======== ____-__ 

Primary Part. 2.5 9 
soot 2.0 1 
Sulfate 1.5  4 

Transport Scenario Specifications: 

.09  ppm Background Ozone: 
Background Visual Range: 102.90 km 
Source-Observer Distance: 33.19  km 
Min. Source-Class I Distance: 33.19  km 
Max. Source-Class I Distance: 61.70 km 
Plume-Source-Observer Angle: 11.25  degrees 
Stability: 4 
Wind Speed: 5.00 m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E _----__---_ _----__---- 
Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 10.  140.  4 4 . 4  29. 2 .02 .137 
SKY 140. 140. 4 4 . 4  29.  2 .00 .065 
TERRAIN 10. 84. 33.2 84. 2 . 4 9  .068 
TERRAIN 140.  84. 33.2 84. 2 .00 .018 

-------- ===== I== ===E===== ===== ==== ===== 

Maximum Visual Impacts OUTSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E ___________ _----_----- 
Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 10.  0. 1 .0 168,  2 .00 .920 
SKY 140. 0. 1 . 0  168. 2 . 0 0  .412 
TERRAIN 10.  0. 1.0 168.  2 . 0 0  1.005 
TERRAIN 140.  0. 1 . 0  168. 2 . 0 0  .387 

=======e ====E ===: =======E ===E= ==== ===== 

I Area 

Contrast 

Crit Plume 

.05 -.ooo 

.05  - .001  

. 0 6  - 0 0 1  

.06  . O O O  

=======E==== 

---- ----- _-__ ----- 

I Area 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Gila Bend Indian Reserva 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 14.52 G / S  
NOx (as NO21 1 1 . 8 8  G / S  
Primary NO2 .OO G / S  
soot . O O  G /S 
Primary SO4 .OO G / S  

PARTICLE CHARACTERISTICS 
Density Diameter _------- _------- _____-_ _____-_ 

Primary Part. 2.5 9 
soot 2.0  1 
Sulfate 1.5  4 

Transport Scenario Specifications: 

Background Ozone: .09 ppm 
Background Visual Range: 102.90 km 
Source-Observer Distance: 35.32 km 
Min. Source-Class I Distance: 35.32 km 
Max. Source-Class I Distance: 42.76 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 5 
Wind Speed: 2.00 m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
=========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

S K Y  1 0 .  128. 42.8 40. 2.00 . 6 3 1  
S K Y  140.  128. 42.8 40. 2.00 -304 
TERRAIN 10.  84. 35.3 84. 2.00 .307 
TERRAIN 140. 8 4 .  35.3 8 4 .  2.00 .085 

====E=== =E=== === ======== ===== ==== ===== 

I Area 

Maximum Visual Impacts OUTSIDE Class I Area 
Screening Criteria ARE Exceeded 

Delta E Contrast _-_--__--__ ------------ ___________ __-____-__-- 
Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume 
==E===== ===== === ==E-===== ===== ==== ==E== ==== ====E 

S K Y  10.  0. 1 .0  168.  2.00 1.969 .05 -.005 
S K Y  140.  0 .  1 . 0  168.  2.00 .950 .05 - .038 
TERRAIN 10.  0. 1.0 168. 2.00 2.932* .05 .039 
TERRAIN 140. 0 .  1 .0  168.  2.00 .932 .05 .031 



Visual Effects Screening Analysis €or 
Source: PaloVerde WES machines 
Class I Area: Gila River Indian Res. 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 14.52 G / S  
NOx (as N02) 11.88 G /S  
Primary NO2 .OO G / S  
soot .OO G / S  
Primary SO4 .OO G /S 

PARTICLE CHARACTERISTICS 
Density Diameter 
E====== ====E = = = 

Primary Part. 2.5 9 
soot 2.0 1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

Background Ozone: . 09  ppm 
Background Visual Range: 102.90 km 
Source-Observer Distance: 53.19 km 
Min. Source-Class I Distance: 53.19  km 
Max. Source-Class I Distance: 132.33 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 5 
Wind Speed: 4.00 m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E -_--_-_---- __--_-_---- 
Backgrnd Theta Azi Distance Alpha Crit Plume 
======== ===== === ======E= ===== ===E ==E== 

SKY 10. 120. 61.3 49. 2 . 0 0  .200 
SKY 140. 120. 61.3 49. 2 .00 .095 
TERRAIN 1 0 .  8 4 .  53.2 8 4 .  2 .00 .087 
TERRAIN 140. 84. 53.2 84. 2.00 .027 

I 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE NOT Exceeded 

Delta E 
===E======= 

Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 10. 0. 1.0 169.  2 .00 .449 
SKY 140. 0. 1 .0  169.  2 .00 .277 
TERRAIN 10.  0 .  1.0 169.  2 .00 .846 
TERRAIN 140. 0 .  1.0 169.  2.00 .283 

======== ===== === ======== ====I= ===r ===== 

Area 

Contrast 

Crit Plume 

. 05  - .ooo 

.05  -.002 

.05  . 0 0 1  

.05  .ooo 

____-__----- __________-_ 
_--_ ----- ---- ----- 

Area 

Contrast 

Crit Plume 
=========ED= 

-___ ----- -__- __--- 
- 0 5  - .003 
.05 -.012 
.05  .012 
.05  .011 



e ,  

Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Hummingbird Springs 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 14 .52  G /S  
NOx (as NO21 11 .88  G /S  
Primary NO2 .OO G /S  
soot .OO G / S  
Primary SO4 .OO G /S  

PARTICLE CHARACTERISTICS 
Density Diameter _------- -------- ------- ------- 

Primary Part. 2 . 5  9 
soot 2 . 0  1 
Sulfate 1 . 5  4 

Transport Scenario Specifications: 

Background Ozone: . 0 9  ppm 

Source-Observer Distance: 32 .13  km 
Min. Source-Class I Distance: 32.13  km 
Max. Source-Class I Distance: 49.78 km 
Plume-Source-Observer Angle: 1 1 . 2 5  degrees 
Stability: 4 
Wind Speed: 5.00  m/s 

Background Visual Range: 102.90 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E 
=========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 1 0 .  145.  45 .8  2 4 .  2.00 . 1 4 1  
SKY 140 .  145 .  45 .8  24.  2 .00  .066 
TERRAIN 10. 84 .  3 2 . 1  84 .  2 .50 , 0 7 1  
TERRAIN 140 .  84 .  3 2 . 1  84 .  2 .00  .019  

====E=== =E=== === ======== ===== ==== ===== 

I Area 

Contrast 

Crit Plume 

.05 - .ooo 

.05  - . 0 0 1  

.06  .001 

. 0 6  .OOO 

==p========= 

__-_ ----- _--_ -e--- 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE NOT Exceeded 

Delta E 
====E====== 

Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 1 0 .  0.  1 . 0  168 .  2 .00 .984 
SKY 140 .  0 .  1 .0  168 .  2 .00  .439  
TERRAIN 10. 0. 1.0 168 .  2 .00  1 . 0 5 5  
TERRAIN 140 .  0 .  1.0 168.  2 .00 . 4 1 1  

=E====== E==== ==E ======== ===== e=== ===== 

Area 

Contrast 

Crit Plume 

.05 -.004 

. 0 5  -.014 

. 05  .014 

. 0 5  .011  

p===z======= 

==== ===== 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: North Maricopa Mountains 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 14.52  G /S 
NOx (as NO21 11.88  G / S  
Primary NO2 .OO G /S 
soot .OO G /S  
Primary SO4 .OO G /S 

PARTICLE CHARACTERISTICS 
Density Diameter -------- -------- ------- ------- 

Primary Part. 2 . 5  9 
soot 2 . 0  1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

Background Ozone: . 09  ppm 

Source-Observer Distance: 32 .76  km 
Min. Source-Class I Distance: 32.76  km 
Max. Source-Class I Distance: 5 1 . 4 9  km 
Plume-Source-Observer Angle: 1 1 . 2 5  degrees 
Stability: 5 
Wind Speed: 3.00 m/s 

Background Visual Range: 102 .90  km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class 
Screening Criteria ARE NOT Exceeded 

Delta E ----------- ----------- 
Backgrnd Theta Azi Distance Alpha Crit Plume 

SKY 1 0 .  140.  43.8 29.  2 .00  .476  
SKY 140.  140 .  43 .8  29. 2 . 0 0  .226  
TERRAIN 1 0 .  84 .  32 .8  84 .  2 . 0 0  .227 
TERRAIN 140.  84.  32 .8  84 .  2 .00 .060  

________ ----- --- -------- ----- ---- --=== -------- ----- --- -------- ----- ---- -- 

I 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
====E====== 

Backgrnd Theta Azi Distance Alpha Crit Plume -------- ----- ==z ===I==== ===== ===E ===== 

SKY 1 0 .  0 .  1 . 0  168.  2 . 0 0  2 .077* 
SKY 140.  0 .  1 . 0  168 .  2 .00  .938  
TERRAIN 1 0 .  0 .  1.0 168 .  2 . 0 0  2.378* 
TERRAIN 140 .  0 .  1.0 168.  2 .00  -890  

Area 

Area 

Contrast . 

Crit Plume 

.05  - .008  
- 0 5  - . 033  
. 05  .032 
. 0 5  .026  

------------ ------------ 
---- ----- ---- ----- 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Signal Mountain 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 14.52 G /S  
NOx (as N02) 11.88 G / S  
Primary NO2 .OO G /S 
soot .OO G / S  
Primary SO4 .OO G /S 

PARTICLE CHARACTERISTICS 
Density Diameter 
------- ------- ====E = = = 

Primary Part. 2.5 9 
soot 2.0  1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

Background Ozone: .09  ppm 
Background Visual Range: 102.90 km 
Source-Observer Distance: 14.89 km 
Min. Source-Class I Distance: 14.89  km 
Max. Source-Class I Distance: 25.10 km 
Plume-Source-Observer Angle: 11.25 degrees 
Stability: 6 
Wind Speed: 3.00 m/s 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
===I==== ====E === =E====== ===== ==E= ===i== 

S K Y  1 0 .  153. 25 .1  15.  2.00 2.173* 
S K Y  140.  153. 25.1 1 5 .  2.00 1.044 
TERRAIN 10. 84. 14 .9  84.  2.00 1.085 
TERRAIN 140.  84. 1 4 . 9  84.  2.00 -172  

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E 
=========== 

Backgrnd Theta Azi Distance Alpha Crit Plume 
=E====== ===== === ====E=== ===E= ==== ===== 
SKY 10. 1. 1 . 0  168.  2.00 6.850* 
S K Y  140.  1. 1 . 0  168.  2.00 3 . 2 4 5 *  
TERRAIN 1 0 .  1. 1.0 168.  2.00 8.097* 
TERRAIN 140.  1. 1.0 168.  2.00 2 .760*  

Area 

Area 

Contrast 

Crit Plume 

.05 -.010 

.05 -.081* 

.05 .081* 

.05 .043 

=====EL===== 

---- ----- ---- ----- 



Visual Effects Screening Analysis for 
Source: PaloVerde WES machines 
Class I Area: Woolsey Peak 

* * *  User-selected Screening Scenario Results * * *  
Input Emissions for 

Particulates 14.52 G / S  
NOx (as NO21 11.88 G /S  
Primary NO2 .OO G /S 
soot .OO G / S  
Primary SO4 . O O  G / S  

PARTICLE CHARACTERISTICS 
Density Diameter - - - - - - - - ======= __-__-_- 

Primary Part. 2.8 9 
soot 2 . 0  1 
Sulfate 1.5 4 

Transport Scenario Specifications: 

Background Ozone: . 0 9  ppm 

Source-Observer Distance: 15.32 km 
Min. Source-Class I Distance: 15.32 km 
Max. Source-Class I Distance: 32.76  km 
Plume-Source-Observer Angle: 11.25  degrees 
Stability: 5 '  
Wind Speed: 2.00 m/s 

Background Visual Range: 102.90 km 

R E S U L T S  

Asterisks ( * )  indicate plume impacts that exceed screening criteria 

Bac kgrnd _-___--_ _____--_ 
S K Y  
S K Y  
TERRAIN 
TERRAIN 

Backgrnd 
======== 

SKY 
SKY 
TERRAIN 
TERRAIN 

Maximum Visual Impacts INSIDE Class I 
Screening Criteria ARE NOT Exceeded 

Delta E 
======i===== 

Theta Azi Distance Alpha Crit Plume 

10.  155.  27.2 1 4 .  2.00 1.744 
140.  155.  27.2 1 4 .  2 .00 .829 

10 .  159.  32.8 10 .  2 .00  1 .492 
140. 159.  32.8 10 .  2.00 .672 

----- === ========: ===== ==== ==ic== 

Maximum Visual Impacts OUTSIDE Class I 
Screening Criteria ARE Exceeded 

Delta E ____--__--_ ____--__--- 
Theta Azi Distance Alpha Crit Plume 
====E === =E====== ===== 2=== ====E 

10. 1. 1 .0  168.  2 .00  6.595* 
140.  1. 1 .0  168.  2.00 3 .100*  

10 .  1. 1 . 0  168.  2.00 7 .115*  
140.  1. 1 .0  168.  2 .00  2 .636*  

Area 

Area 

Contrast 

Crit Plume 

.os - .012 

.05 - .074*  

. 0 5  . 0 7 2 *  

.os  - 0 3 9  

_____-__---- _____-_----- 
z=== ===== 



Nitrate Deposition Calculation 



a Example Nitrate Deposition Calculation: 

Modeled NO, 24 hour impact = 0.1976 pg/m3 

Conversion of NO, to HN03 = (NO,) x 1.37 = "03 

(0.1976) x 1.37 = 0.2707 

Conversion from a 24 hour rate to a total rate 
= (24 hour impact) x (number of seconds in averaging time) 
= (0.2707) x (86,4OOs/24 hours) = 23,389.52 pg/m3 

Conversion to deposition units = (total rate) x (deposition velocity for "03) 

= (23,389.52) x (0.05 m/s) = 1169.48 pg/m2/s 

Conversion to kg/hectacre = (deposition impact) x (IO5) 
= (1169.48) x (IO5) = 0.01 kglhectare 

021 100 J-2 



Modeling Files 

All necessary and required original modeling files, including revisions, if any, supporting 
the Mesquite Generating Station Prevention of Significant Deterioration and Title V Air 
Permit Application were filed with the Maricopa County Environmental Services 
Department - Air Quality Division (ESDAQD). 

The Maricopa County Environmental Services Department - Air Quality Division may be 
contacted at: 

Maricopa County, Arizona 
Environmental Services Department 
Air Quality Division 
1001 North Central Avenue, Suite 200 
Phoenix, Arizona 85004-1 942 
Phone: (602) 506-1202 
Fax: (602) 506-6985 



BLACK & VEATCH 
8400 Ward Parkway 
P.O. Box 8405 
Kansas Ci, Missouri 641 14 

Black & Veatch Corporation 

Tel: (913) 458-2000 

Mesquite Power, LLC 
Mesquite Generating Station 

B&V Project 962 10.0020 
March 22,2000 

Mr. Robert Arpino 
Maricopa County Environmental Services Department 
Air Quality Division 
1001 N. Central Ave. 
Suite 200 
Phoenix, AZ 85004- 1942 

Subject: Response to IT’S Protocol Comments 

Dear Mr. Arpino: 

On behalf of Mesquite Power, LLC, please find the attached response to the protocol comments from IT 
Corporation. We believe that all of the comments have been properly addressed. In addition, extra 
information has been inserted to ensure that every point in the ADEQ Protocol Checklist has been covered. 

If you have any questions, please don’t hesitate to call me at (913) 458-8269. 

Very truly yours, 

BLACK & VEATCH 

William G. Collins 
PermittinglCompliance Project Manager 

Enclosure 

cc: M. Swartz 
C. Sterling 
P. Allard 
R. Felty 
K. Kading 
E. Valis 
S. Bohning 
D. Lieb 

Sempra Energy Resources 
Sempra Energy Resources 
SA&B 
IT Corporation 
IT Corporation 
IT Corporation 
EPA Region 9 
Maricopa County Environmental Services Department - Air Quality Division 



a Addendum 

a 



introduction 

This Addendum is in response to comments issued by Ed Valis of IT Corporation 
on behalf of Maricopa County Environmental Services Department - Air Quality Division 
(ESDAQD) for the Air Quality Impact Analysis Workplan For The Mesquite Generating 
Station submitted by Mesquite Power, LLC. Each comment is addressed by restating 
the comment received, and then presenting the response. Attachments, which are 
referenced in the responses, are included at the end of the Addendum. 

Several areas of deficiency were addressed in the comments, including the 
absence of modeling parameters and results. It is the purpose of this Addendum to the 
Workplan to resolve these issues in accordance with the recommendations of Ed Valis 
and Maricopa County ESDAQD. In addition to the responses, included for ease of 
review are the comments and recommendations as well as an Arizona Department of 
Environmental Quality (ADEQ) checklist for a refined modeling protocol. Also included 
in the Addendum is an analysis/discussion intended to satisfy and address the need for 
possible pre-application monitoring of ozone for the facility. As a result of this 
discussion, Mesquite Power, LLC is requesting a waiver from conducting a full ozone 
impact analysis. 

Note that additional information beyond that which addresses the specific 
comments has been included in this Addendum. This additional information is located 
after the commenthesponse portion of the Addendum. For example, information to 
address ozone transport is included. This additional information has been provided as a 
supplement with the purpose of making the Workplan/Addendum as complete as 
possible. 



Comments on Ambient Air Quality Impact Analysis Workplan 
Mesauite Power, LLC 

Classifications 

2.3 Baseline Dates 

2.4 Baseline Areas 

Section 2.5, Page 2-4 

Section 2.5, Page 2-4 

Comment 

There was no Executive 
Summary presented in 
the Workplan 

The ADEQ 
Completeness Checklist 
was not presented in the 
Workplan 

There needs to be a 
better presentation of the 
location of the 
Nonattainment, Class 1, 
“sensitive” Class 11, and 
Baseline Areas. 

There is no discussion of 
the various PSD 
Baseline Dates in the 
Workplan 

There is no presentation 
of the Baseline Areas 
around the proposed 
source 

Recommendation 

Provide an 
Executive Summary 
outlining the major 
points of each 
section of the 
Workplan 
Provide a copy of a 
filled-in ADEQ 
Completeness 
Checklist 

Describe the 
locations via 
direction and 
distance from the 
proposed site. In 
addition, a detailed, 
scaled map with the 
location of the Areas 
should be provided. 
Provide a table of 
potential PSD 
applicable 
compounds with 
associated Major 
Source and Minor 
Source Baseline 
Dates 
If there are multiple 
Baseline Areas for 
PSD increment 
Consumption, 
present a map 
outlining these areas 
and discuss possible 
incrementhpact 
scenarios. If there is 
one Baseline Area 
within the 
Metropolitan 
Phoenix Area, state 
this in the Workplan 

Response 

Comment is 
addressed in 
Addendum 
Executive Summary 

Comment is 
addressed in 
Addendum ADEQ 
Completeness 
Checklist 
Comment is 
addressed in 
Addendum Section 
2.2 Area 
Classifications 

Comment is 
addressed in 
Addendum Section 
2.3 Baseline Dates 

Comment is 
addressed in 
Addendum Section 
2.4 Baseline 
Areas 



Comments on Ambient Air Quality Impact Analysis Workplan 
Mesauite Power, LLC 

ADEQ Protocol 
Checklist Section 

2.5 Increment 
Consumption and 
Expansion 

3.1 Pre-Application 
Air Quality 
Monitoring 

3.2 Post- 
Construction Air 
2uality Monitoring 

1.4 Background 
zoncentrations 

1.1 Source Emissions 
nventory 

Workplan Location 

Section 2.5, Page 2-4 

Section 3.2.2, Page 3-5 

Section 3.2.2, Page 3-5 

Section 3.2.2, Page 3-5 

Section 2.3, page 2-3 
Section 2.5, Page 2-4 

Corn men t 

There is no discussion 
about the ramifications 
of a significant impact in 
the PSD and 
Nonattainment Area, the 
available PSD 
Increments or the 
applicability of NSR and 
the need for offsets 

See Comments for 
Section 3.4 

There is no discussion 
provided on this subject 

There are no background 
ambient air quality 
concentrations provided 

There is no presentation 
of prelimin&/proposed 
source listing with 
Esociated stack 
locations, parameters 
md emission rates 
(grams/sec and 
tons/year). This is the 
Dasis of a modeling 
protocolhalysis and 
needs to be presented. 

Recommendation 

There should be a 
discussion and a 
table presenting the 
available PSD 
Increment and the 
approach to be taken 
for a significant 
impact in a 
Nonattainment Area 

If Comments and 
Recommendations 
fiom Section 7.1 are 
followed, then more 
detailed conclusions 
in this section can 
be developed 
Proponent should 
provide some 
discussion on this 
subject, even if the 
proposed approach 
is to not have Post- 
Construction 
Monitoring 
A discussion and 
tables of the 
pollutants and 
averaging times, 
stations to be 
reviewed, years 
considered, and 
conclusions should 
be provided for 
review and 
approval. 
Provide a table of all 
relevant source 
parameters and 
locations that will be 
used in the analysis. 
Because Mesquite 
Power is a “listed 
major stationary 
source” making the 
major source level 
100 tons/yr, then all 
hgitive sources (i.e. 
cooling towers, 
tanks, roads?) needs 
to be considered for 

Response 

Comment is 
addressed in 
Addendum Section 
2.5 Increment 
Consumption and 
Expansion 

Comment is 
addressed in 
Addendum Section 
3.1 he-Application 
Air Quality 
Monitoring 

Comment is 
addressed in 
Addendum Section 
3.2 Post-Construction 
Air Quality 
Monitoring 

Comment is 
addressed in 
Addendum Section 
3.4 Background 
Concentrations 

Comment is 
addressed in 
Addendum Section 
4.1 Source Emissions 
Inventory 



Comments on Ambient Air Quality Impact Analysis Workplan 
Mesquite Power, LLC 

ADEQ Protocol 
Checklist Section 

4.2 TheNAAQS 
Inventory 

4.3 The Increment 
Inventory 

1.4 Noncriteria 
inventory 

5.1 Regional 
roPograPhY 

5.3.1 Surface 
Meteorology 

Workplan Location 

Section 3.0, Pages 3-1 
through 3-7 

Section 3.0, Pages 3-1 
through 3-7 

Section 3.0, Pages 3-1 
through 3-7 

Section 3.1.4, Page 3-3 

Section 3.1.5, Page 3-4 

- 
Comment 

This inventory is only 
required if model results 
show significant impact 
levels (SILs). No 
approach was discussed 
that would show how 
sources are to be 
identified, emission rates 
determined and criteria 
for source elimination 
proposed 
This inventory is only 
required if model results 
show significant impact 
levels (SILs). No 
approach was discussed 
that would show how 
sources are to be 
identified, emission rates 
determined and criteria 
for source elimination 
proposed 
Because the Arizona 
DEQ Air Toxics Rule 
compliance is being 
required, a Noncriteria 
Inventory should be 
provided 
The comparison of the 
digital data terrain 
ieights and other 
information with USGS 
:opographic quadrangles 
nay create data conflicts 
h e  to differing NAD’s 
h e r e  is no technical 
liscussion or 
nformation presented on 
he surface 
neteorological data. 

Recommendation 

estimating potential 
emissions for major 
source/significant 
emission levels. 
The approach to be 
used should be 
discussed in case the 
SILs are exceeded 

The approach to be 
used should be 
discussed in case the 
SILs are exceeded 

The source should 
provide a listing of 
all air toxic emitting 
sources along with 
emission rates and 
locations 
Proposed an 
approach that 
account for the 
differing dates or 
propose another data 
validation scheme 

Because the 
proposed met. data 
is not from a NWS 
Station (even though 
it is from Maricopa 
County), a 
presentation of data 
quality should be 
provided (focusing 
on missing data, 
review of data 
appropriateness, .. . 

Response 

Comment is 
addressed in 
Addendum Section 
4.2 The NAAQS 
Inventory 

Comment is 
addressed in 
Addendum Section 
4.3 The Increment 
Inventory 

Comment is 
addressed in 
Addendum Section 
4.4 Noncriteria 
Inventory 

Comment is 
addressed in 
Addendum Section 
5.1 Regional 
Topography 

Comment is 
addressed in 
Addendum Section 
5.3.1 Surface 
Meteorology 



Comments on Ambient Air Quality Impact Analysis Workplan 
Mesquite Power, LLC 

ADEQ Protocol 
Checklist Section 

6.2 Model Input 
Defaults/Options 

6.3 RuraWrban 
Classification 

6.4 Receptor 
Network 

6.5 Receptor 
Elevations 

Workplan Location 

Section 3.1.3, Page3- 
2,3 

Section 3.1.6, Page 3-4 

Section 3.1.4, Page 3-3 

Section 3.1.4, Page 3-3 

Comment 

Intermediate Terrain 
option is not listed as a 
model options 

There is no technical 
justification for use of 
rural dispersion 
coefficient 

Maricopa County 
Regulation Rule 240, 
Section 303 requires a 
50-km grid. There is a 
10-km grid with 
additional discrete 
receptors proposed in the 
Workplan. 

There is no presentation 
of proposed receptor 
elevationslheights. Also, 
the documentation of the 
“box” method of terrain 
height determination of 
digital terrain data has 
not been discussed in 
detail or provided for 
review. 

Recommendation 

etc.) for review and 
approval. 
Intermediate Terrain 
option should be 
added to the list of 
model options 

A colored USGS 
Topographic map 
should be provided 
in the Workplan in 
order to provide 
some presentation of 
justification 
A justification, 
using screening 
level modeling, 
needs to be made for 
use of a receptor 
grid other than those 
required by 
regulation. Discrete 
receptors proposed 
need to be presented 
via table (location: 
distance (x, y) or 
angle/distance from 
site) and presented 
on a detailed, scaled 
map in order to be 
considered for 
approval 
A table of receptor 
elevationslheights 
needs to be 
presented prior to 
any modeling for 
approval. Also, 
documentation with 
technical description 
of the “box” method 
of terrain height 
determination of 
digital terrain data 
must be provided for 
review and 
approval. 

Response 

Comment is 
addressed in 
Addendum Section 
6.2 Model Input 
Default/Options 

Comment is 
addressed in 
Addendum Section 
6.3 RuraVUrban 
Classification 

Comment is 
addressed in 
Addendum Section 
6.4 Receptor 
Network 

Comment is 
addressed in 
Addendum Section 
6.5 Receptor 
Elevations 



Comments on Ambient Air Quality Impact Analysis Workplan 
Mesauite Power. LLC 

ADEQ Protocol 
Checklist Section 

6.6 Source 
Characterization 

6.7 Source Location 
and Parameters 

6.8 Building Wake 
Downwash and GEP 

7.1 Preliminary 
Analysis, 

Workplan Location 

Section 2.3, page 2-3 
Section 2.5, Page 2-4 

Section 2.3, page 2-3 
Section 2.5, Page 2-4 

Section 3.1.2, Page 3-2 

Section 3.1.1 , .page 3-2 

1 

Comment 

See Comment associated 
with Checklist Section 
4.1 

See Comment associated 
with Checklist Section 
4.1 

The GEP and Building 
Downwash Analysis 
should take into account 
any structure on-site or 
off-site that may 
influence plume 
dispersion 
Preliminary modeling, 
traditionally referred to 
as screening level 
modeling, has not been 
presented in the protocol. 
An alternative approach 
referred to as 
‘enveloping” has been 
proposed by Black & 
Veatch. The 
‘enveloping” approach 
ias not been adequately 
iescribed by Black & 
Veatch and needs to be 
>etter explained to 
warrant approval. 

Recommendation 

See 
Recommendation 
associated with 
Checklist Section 
4.1 
See 
Recommendation 
associated with 
Checklist Section 
4.1 

Provide a site plan 
showing all on-site 
and off-site 
structures that have 
the potential to 
influence the 
proposed stacks 
The traditional 
approach is the use 
of traditional 
screening level, 
worst-case (Le. 
loo%, 50%, idle 
load; all source) 
scenario modeling 
to determine the 
most appropriate 
operating scenario 
for maximum 
ambient impacts. 
The screening level 
analysis is also used 
to determine the 
most appropriate 
receptor network, 
show if any or all 
pollutants are below 
significant impact 
levels (SILs) (and 
therefore able to be 
left out of any 
refined analysis), 
and determine the 
need for pre- 
construction 
monitoring 

Response 

Comment is 
addressed in 
Addendum Section 
6.6 Source 
Characterization 
Comment is 
addressed in 
Addendum Section 
6.7 Source Locations 
and Parameters 

Comment is 
addressed in 
Addendum Section 
6.8 Building Wake 
Downwash and GEP 

Comment is 
addressed in 
Addendum Section 
7.1 Preliminary 
Analysis 



Comments on Ambient Air Quality Impact Analysis Workplan 
Mesquite Power, LLC 

ADEQ Protocol 
Checklist Section 

7.2 Full Impact 
Analysis 

9.0 Clziss I Impact 
Analysis 

1 1 .O Appendices 

Workplan Location 

Section 3.0, Page 3-1 

Section 3.3, Pages 3-6,l 

NIA 

Comment 

There is no discussion or 
proposed approach to 
show compliance with 
the proposed Arizona 
DEQ Air Toxics Rule 

There appears to be an 
exemption from Class I 
Impact issues proposed 
in the Workplan 

Minutes from the pre- 
application meeting and 
any other 
correspondence between 
the proponent and 
Maricopa County were 
not included in the 
Workplan 

Recommendation 

If the use of 
Selective Catalytic 
Reduction (SCR) is 
being proposed, then 
ammonia slip 
associated with SCR 
should be 
considered along 
with any other air 
toxics listed under 
the Arizona DEQ 
Air Toxics Rule 

The proper authority 
(Le. Maricopa 
County, Arizona 
DEQ, EPA, Federal 
Land Manager) to 
exempt the 
proponent from 
Class 1 area impacts 
should be 
confirmed. Also, a 
better discussion as 
to the technical 
reason for 
exemption should be 
provided. 
Provide any and all 
meeting notes and 
correspondences to 
ensure proper 
understanding and 
authority of 
procedures proposed 

- 
Response 

Comment is 
addressed in 
Addendum Section 
7.2 Full Impact 
Analysis 

Comment is 
addressed in 
Addendum Section 
9.0 Class I Impact 
Analysis 

Comment is 
addressed in 
Addendum Section 
1 1 .O Appendices 



Responses to Comment on Ambient Air Quality Impact Analysis Workplan 
Mesquite Power, LLC 

EXECUTIVE SUMMARY 

This Ambient Air Quality Impact Analysis Workplan contains the information 
necessary, and details the analyses that will be performed to support the proposed 
Mesquite Power, LLC, Mesquite Generating Station. The proposed project will consist of 
four (4) General Electric 7FA or Westinghouse 501 F combustion turbines (CTs) driving 
electrical generators. These CTs will be operating in a combined cycle mode of 
operation, routing their exhaust through heat recovery steam generators (HRSGs). 
Steam formed in the four HRSGs will be routed through two steam turbines to generate 
additional electricity. Duct firing will be used in the HRSG to generate additional heat, as 
needed. The CTs are rated at approximately 170 megawatts (MW) each, and the two 
steam turbines are rated at approximately 300 MW each. The facility will provide 
approximately 1,000 MW of electricity to the grid for sale on the open market. The 
location of the proposed project is in western Maricopa County, near Arlington, Arizona. 

The proposed facility will be classified as a major stationary source and will be 
subject to the PSD program, and will need to obtain a Title V operating permit. Under 
the PSD rules, all PSD regulated pollutants emitted by the proposed facility must be 
compared to the PSD significant emission levels in order to determine applicability to 
PSD review. The potential to emit analysis demonstrates that emissions of nitrogen 
oxides (NO,), carbon monoxide (CO), and particulate matter with a diameter of less than 
or equal to ten microns (PMl0) are emitted in significant quantities. The required PSD 
analyses will be conducted for each of these regulated pollutants. 

One of the PSD review requirements is an ambient air quality impact analysis 
(AAQIA). The Maricopa County ESDAQD provided the meteorological data for the 
AAQIA. The meteorological data was recorded at the Palo Verde Nuclear Generating 
Station and covers the five-year period of 1994-1998. The terrain surrounding the 
Project site ranges from simple to complex and the modeling procedures to handle this 
range in terrain are explained in this Workplan. Based on the air dispersion modeling 
performed for this workplan, CO impacts have been determined to be insignificant thus 
further impact analysis will not be required. Further analysis for NO, and PMio will be 
required and will be provided in the Prevention of Significant Deterioration And Title V Air 
Permit Application For The Mesquite Generating Station. 

Pre-construction monitoring is not being proposed for this project, because an 
ADEQ monitor site located approximately 3 km from the site. This monitor records 
values for Ozone, NQ, and PMlo and data is available from 1997 to the present. 



Because a specific combustion turbine vendor (GE or Westinghouse) has not ye 
been selected for this project, emissions from both types of CTs have been evaluated 
throughout the analysis and will be presented as alternative operating scenarios. The 
facility may be constructed using either of these CTs. 



a 

a 

Is the Requirement 
Sufficiently Addressed? 

(J one) 
Yes NO . .  NIA 

ADEQ Air QiraIity Permit Application - Refined lkfodeling Protocol Checklist - Jamnry 28,1998 

Refined Modeling Protocol Contents . 

(Headings and Chapters should be labeled as follows:) 

J 
J 
/ .  

1.1 Site Description 

1.2 Project Description 
J 

./ 

2.3.1 Major Source Baseline Date 

2.3.2 Trigger Date 
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2.2 Area Classifications 

Comment 
There needs to be a better presentation of the location of the Nonatttainment, Class I, 
“sensitive” Class 11, and Baseline Areas. 

Response 
The Project will be located approximately 15 miles west of the Phoenix 

nonattainment area for PMlo and 25 miles west of the Phoenix nonattainment area for 
CO and NO, (as a precursor to 03) PSD pollutants. Receptors will be placed along the 
closest boundary of the each nonattainment area to the site. The proposed receptor 
locations are shown in Figure 1. 

Air dispersion modeling will be performed to determine the Project‘s maximum 
predicted impact at the closest boundaries of the Superstition Wilderness Area, Mazatzal 
Wilderness Area, and the Pine Mountain Wilderness Area. These areas are presented 
on Figure 2. As shown on Figure 3, receptors will be placed at the closest boundary 
point of each park with respect to the Project. 

A Class II impact analysis will be performed to evaluate the potential for visibility 
impairment, ground level impacts, and acid deposition. The following sensitive areas 
were identified by the Federal Land Manager (FLM) and Maricopa County ESDAQD in a 
meeting with a representative of Mesquite Power, LLC: Hummingbird Springs, Big Horn 
Mountain, Eagletail Mountain, Signal Mountain, Woolsey Peak, and North Maricopa 
Mountains Wilderness areas, as well as the Gila Bend and Gila River Indian 
Reservations. Figure 2 illustrates the locations of these sensitive areas with respect to 
the Project location. As shown on Figure 4, receptors will be placed along the closest 
boundary of each sensitive area with respect to the Project. 

The above description for Nonattainment, Class I ,  and Class II Sensitive Area 
receptors is provided and applied in the modeling analysis shown in the Prevention of 
Significant Deterioration And Title V Air Permit Application For The Mesquite Generating 
Station Section 6.0 Air Quality Impact Analysis. 

For a discussion and map of Baseline areas, please refer to response to 
Comment 2.4 Baseline Areas. 
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2.3 Baseline Dates 

Comment 
There is no discussion of the various PSD Baseline Dates in the Workplan. 

Response 
Rob Arpino of Maricopa County ESDAQD was contacted and he provided the 

necessary Baseline Dates on March 22, 2000. 
NO, and PMlo have been determined as the only pollutants needing further 

analysis. This further analysis will require inclusion of outside sources within the area of 
influence plus 50 km. These sources will include all new major stationary sources and 
major modifications since the major source baseline dates (February 8, 1988 for NO, 
and January 6, 1975 for PMlo), and actual emission changes occurring at stationary 
sources since the minor source baseline date (January 20,1993 for NO, and March 3, 
1980 for PMlo). In addition, the trigger dates for this area are August 7, 1977 for NO, 
and February 8, 1988 for PMIo. 



2.4 Baseline Areas 

Comment 
There is no presentation of the Baseline Areas around the proposed source. 

Response 
Rob Arpino of Maricopa ESDAQD was contacted and he provided the necessary 

Baseline Area information on March 22, 2000. He indicated that each county is a 
Baseline Area in the state of Arizona. For a Baseline Area to be affected there must be 
an annual impact of 1 pg/m30r higher within the area from the proposed Project. The 
Project’s annual impacts at or above 1 pg/m3 are all located within 5.5 km. With this 
information, the only Baseline Area affected by the proposed source is the Maricopa 
Baseline Area. 



2.5 Increment Consumption and Expansion 

Comment 
There is no discussion about the ramifications of a significant impact in the PSD 

and Nonattainment Area, the available PSD Increments or the applicability of NSR and 
the need for offsets. 

Response 
The analysis provided in the response to Comment 7.1 Preliminary Analysis, 

shows that the facility maximum impacts for NO, and PMio are above the significant 
impact level. As a result, an increment consumption analysis will be preformed. For this 
analysis, it is assumed that the full increment is available. The results of the increment 
consumption analysis are provided in the Prevention of Significant Deterioration And 
Title V Air Permit Application For The Mesquite Generating Station - Section 6.7. 

As a result of the analysis provided in the response to Comment 7.1 Preliminary 
Analysis, no significant impacts are expected in the Nonattainment areas and offsets will 
not be needed. The closest Nonattainment Area boundary is located 24 km from the site 
and the analysis showed no significant impacts beyond 14 km for any pollutant. A more 
detailed modeling analysis of the Nonattainment areas is provided in the Prevention of 
Significant Deterioration And Title V Air Permit Application For The Mesquite Generating 
Station - Section 6.8.1. 



3.1 Pre-Application Air Quality Monitoring 

Comment 

background ambient air quality concentrations provided) 
See Comments for Section 3.4 (Comment Section 3.4 - There are no 

Response 
One PSD review requirement is the collection of pre-application ambient 

monitoring data if existing monitoring data are not available. Mesquite Power, LLC 
proposes using the Palo Verde Nuclear Generating Station Air Quality Monitor (AIRS 
#04-013-9993) to fulfill the pre-construction monitoring requirement. The location, 
distance from project, and the representative ambient monitoring concentrations from 
the monitor are located in the response to Comment 3.4 Background Concentrations. 



3.2 Post-Construction Air Quality Monitoring 

Comment 
There is no discussion provided on this subject. 

Responses 
Because the NAAQS will not be threatened and there are not uncertainties 

regarding the databases used in the dispersion modeling, no post-construction 
monitoring is currently proposed for Mesquite Generating Station at this time. In the 
case that monitoring is required, Mesquite Power, LLC proposes to use the Palo Verde 
Nuclear Generating Station Monitor data (AIRS #04-013-9993) to fulfill the requirement. 
For the location of the monitor relative to the Project location, please refer to the 
response on Comment 3.4 Background Concentrations. 



3.4 Background Concentrations 

Comment 
There are no background ambient air quality concentrations provided. 

Response 
In accordance with EPA guidance, air quality data may be used to establish 

background concentrations in the impact area resulting from existing sources that are 
not considered nearby. Representative background concentration values have been 
developed from existing ambient data collected in the area. Table 1 shows the 
monitoring site used, its location relative to the Project, and the representative ambient 
monitoring values proposed for the analysis. The Palo Verde Nuclear Generating 
Station monitoring site (AIRS #04-013-9993) was used exclusively for NO2 and PMlo. 

The above description for Background Concentrations is provided and applied in 
the modeling analysis shown in the Prevention of Significant Deterioration And Title V Air 
Permit Application For The Mesquite Generating Station Section 6.0 Air Quality Impact 
Analysis. 



Monitoring 
Site 

Palo Verdea 

Palo Verdea 

Table 1 
Representative Ambient Background Monitoring Values 

Proposed for Air Quality Impact Analysis 

33.3491 13.0 1 N 1 12.832 1 Annual 

33.3491 
112.832 

3.0 N 
I Annual 1 2OC 

I 24 hour I 70' 

aPalo Verde Nuclear Generating Station (AIRS #04-013-9993). 

bRepresents the maximum 1 hour NOn monitored value. This is conservatively higher than tt 
annual average maximum. 

'Represents the maximum annual mean. 

'Represents the maximum high second high value. 

eN02 data from May through October 1997 and April through mid-October 1998. 

'PMlo data from November 1996 through June 1999. 



4.1 Source Emissions Inventory 

Comment 
There is no presentation of preliminary/proposed source listing with associated 

stack locations, parameters and emissions rates (gramslsec and tondyear). This is the 
basis of a modeling protocoVanalysis and needs to be presented. 

Response 
Attachment 1 of this document contains all of the source locations, parameters, 

emission rates, and potential to emit calculations evaluated for the Mesquite Generating 
Station. There are two operating scenarios presented in Attachment 1 , Alternative 
Operating Scenario 1 applies to General Electric Turbines and Alternative Operating 
Scenario 2 applies to Westinghouse Turbines. The forms in Attachment 1 are also 
provided in the Prevention of Significant Deterioration And Title V Air Permit Application 
For The Mesquite Generating Station Standard Forms Section. All of the sources 
included in the modeling analysis will be point sources. 



4.2 The NAAQS Inventory 

Comment 
This inventory is only required if model results show significant impact levels 

(SILs). No approach was discussed that would show how sources are to be identified, 
emission rates determined and criteria for source elimination proposed. 

Response 
Modeling results show significant impact levels for NO, and PMqo. Thus, a 

NAAQS cumulative analysis has been performed and is presented in Section 6.6 of the 
Prevention of Significant Deterioration And Title V Air Permit Application For The 
Mesquite Generating Station. The inventory was developed from a list of nearby existing 
NO, and/or PMqo sources and from nearby proposed sources in the permitting process. 
These sources are listed in Table 6-8 of the Prevention of Significant Deterioration And 
Title V Air Permit Application For The Mesquite Generating Station. We have been 
notified by the Maricopa County ESDAQD that an additional source, the El Paso Natural 
Gas Compressor Station, needs to be added to the NO, inventory. We have received 
the additional source data from Maricopa County ESDAQD and will remodel the NAAQS 
cumulative analysis with it added in. The revised modeling results will be forwarded to 
Maricopa County ESDAQD when complete. We do not anticipate any threats to the 
NAAQS with the addition of this source because it is relatively distant (approximately 
1 1.5 km) from the proposed Project site. 



4.3 The Increment Inventory 

Comment 
This inventory is only required if model results show significant impact levels 

(SILs). No approach was discussed that would show how sources are to be identified, 
emission rates determined and criteria for source elimination proposed. 

Response 
Modeling results show significant impact levels for NO, and PMlo. Thus, a PSD 

increment analysis has been performed and is presented in Section 6.7 of the 
Prevention of Significant Deterioration And Title V Air Permit Application For The 
Mesquite Generating Station. The inventory was developed from a list of nearby existing 
NO, and/or PMio sources and from nearby proposed sources in the permitting process. 
These sources are listed in Table 6-8 of the Prevention of Significant Deterioration And 
Title V Air Permit Application For The Mesquite Generating Station. We have been 
notified by the Maricopa County ESDAQD that an additional source, the El Paso Natural 
Gas Compressor Station, needs to be added to the NO, inventory. We have received 
the additional source data from Maricopa County ESDAQD and will remodel the PSD 
increment analysis with it added in. The revised modeling results will be forwarded to 
Maricopa County ESDAQD when complete. We do not anticipate complete 
consumption of the PSD increment with the addition of this source because it is relatively 
distant (approximately 11.5 km) from the proposed Project site. 

Subsequent Comment 

consumption from Interstate 1-1 0 traffic was received from Robert Arpino of Maricopa 
County. The comment states, "Another issue has been brought to my attention, 
regarding the inclusion of mobile sources. If the facility is significant, then emissions from 
Interstate 1-10 traffic will need to be included in the PSD increment modeling." 

On March 21, 2000, an additional comment (via e-mail) regarding increment 

Response 

increases in air quality impacts due to changes in mobile source activity since the minor 
source baseline date. The minor source baseline date for this project area is January 
20, 1993 for NOx (as stated in the response to Item 2.3 in this Addendum). Thus, if air 
quality NOx impacts from Interstate 1-10 have increased since January 20, 1993, then 
PSD increment has been consumed. Mobile source impacts are generally very small or 
have been decreasing as a result of lower vehicle emission standards associated with 
newer car models. Thus, increment consumption specifically by mobile sources is 
typically not a required element of a PSD air quality impact analysis. In response to the 
above referenced request, Mesquite Power, LLC proposes to assess the possibility of 

According to EPA guidance on these analyses, PSD increment is consumed by 



PSD NOx increment consumption in the following manner. (Particulate emission from 
typical mobile sources is very small. Thus, only possible NOx increment consumption 
will be assessed.) 

Although vehicle miles traveled (VMT) on Interstate 1-10 since 1993 has likely 
increased, there has also been a decrease in NOx emission rates per VMT since 1993. 
This is a result of a lowering of the new vehicle emission limits imposed on the auto 
industry. When accounting for the combination of increased VMT and decreased 
emission rates per VMT, it is likely that the total emission level from Interstate 1-10 has 
actually decreased since 1993. An analysis of the emissions increase/decrease from 
1993 to the most recent year will be prepared by Mesquite Power, LLC and submitted to 
Maricopa County ESDAQD as a supplement to the Prevention of Significant 
Deterioration And Title V Air Permit Application For The Mesquite Generating Station. 

The approach of the analysis will be to obtain VMT data for Interstate 1-10 for 
1993 and for the most recent year available. These data should be available through the 
Arizona Department of Transportation. The percentage increase in VMT between 1993 
and the most recent year on Interstate 1-10 in the vicinity of the proposed source location 
will be calculated. The new vehicle NOx emission factor for 1993 will then be compared 
to the emission factor for the most recent year and the percentage decrease calculated. 
Then, the percentage increase in VMT and percentage decrease in emission factors will 
be combined to determine an estimate of the percentage decrease (or increase) in NOx 
emissions from Interstate 1-10. If there has been a decrease in NOx emissions, as is 
expected, then PSD increment has not been consumed and emissions from the highway 
need not be further assessed. If this process shows an increase in NOx emissions, then 
Mesquite Power, LLC will discuss with Maricopa County ESDAQD alternative methods 
of determining whether incremental increases in NOx impacts in the vicinity of Interstate 
1-10 need to be specifically quantified. In making this determination, consideration must 
be given to whether these incremental highway impacts have the potential to threaten 
over-consumption of the full PSD NOx increment value. 



4.4 Noncriteria Inventory 

Comment 

Noncriteria Inventory should be provided. 
Because The Arizona DEQ Air Toxics Rule compliance is being required, a 

Response 
The power generating units will be a source of hazardous air pollutant (HAP) 

emissions. The estimated HAP emissions from the power generating units are shown in 
Table 2. The air quality impact of these emissions have been modeled to determine 
compliance with the Arizona DEQ Air Toxic Rule. The impact analysis is contained in 
the Prevention of Significant Deterioration And Title V Air Permit Application For The 
Mesquite Generating Station. 



Table 2 
Hazardous Air Pollutant Emissions from the Power Generating Units 

Pollutant 

Acetaldehyde 
Acrolein 
Ammoniad 
Arsenic 
Barium 
Benzene 
Benz(a)anthracene 
Benzo(a)pyrene 
Beryllium 
I ,3-Butadiene 
Cadmium 
Chromium 
Cobalt 
Copper 
Dibenz(a, h)anthracene 
Ethyl benzene 
Formaldehyde 
Hexane 
Manganese 
Mercury 
2-Methylchloranthrene 
Naphthalene 
Nickel 
Propylene Oxide 
Selenium 
Toluene 
Vanadium 
Xylene (Total) 

"California Air Toxics E 

CAS 
Number 

75-07-0 
107-02-8 
7664-4 1 -7 
7440-38-2 
7440-39-3 
7 1-43-2 
56-55-3 
50-32-8 
7440-4 1 -7 
106-99-0 
7440-43-9 
7440-47-3 

7440-50-8 
53-70-3 
100-41-4 
50-00-0 
1 10-54-3 
7439-96-5 
7439-97-6 
56-49-5 
91 -20-3 
7440-02-0 
75-56-9 
7782-49-2 
108-88-3 
7440-62-2 
1330-20-7 

7440-48-4 

CATE Fa/AP-42 
Emission Factor 

4.83E-02 
1.44E-02 

2.00E-04 
4.40E-03 
2.1 OE-03 
3.61 E-06 
4.63E-07 
1.20E-05 
1.24E-04 
1.1 OE-03 
1.40E-03 
8.40E-05 
8.50E-04 
3.03E-06 
9.74E-03 
8.45E-02 
2.19E-01 
3.80E-04 
2.60E-04 
5.07E-06 
9.26E-04 
2. I OE-03 
4.48E-02 
2.40E-05 
5.91 E-02 
2.30E-03 
1.93E-02 

- 

iission Factor database (CATE 

Fuel Burn Rate 
( M M scf/h) 

2.224 
2.224 

2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 
2.224 

- 

: Version 1.2). 

Emission Rate' 
(Ib/h) 

1.07E-01 
3.20E-02 

4.45E-04 
9.79E-03 
4.67E-03 
8.03E-06 
I .03E-06 
2.67E-05 
2.76E-04 
2.45E-03 
3.1 1 E-03 
1.87E-04 
1.89E-03 
6.74 E-06 
2.17E-02 
1.88E-01 
4.87E-0 1 
8.45E-04 
5.78E-04 
1.13E-05 
2.06E-03 
4.67E-03 
9.96E-02 
5.34E-05 
1.31 E-01 
5.12E-03 
4.29E-02 

3.12E+01 

Determined from annual average performance parameters for the General Electric combustior 
turbine. 

%el burn rate = (HHV turbine heat input (mmBtu/h) + HHV duct burner heat input (mmBtu/h))/AP-4: 
:onversion factor for mmBtu to MMscf. 
[ I  725.74 mmBtu/h + 542.7 mmBtu/h) / 1020 mmBtu/MMscf = 2.224 MMscf/h. 

'Assumes operation of 4 turbines. 

dEmission rate is a worst-case value from the three GE 73 F 100% load cases. 



5.1 Regional Topography 

Comment 

USGS topographic quadrangles may create data conflicts due to differing NAD’s. 
The comparison of the digital data terrain heights and other information with 

Response 
The terrain around the Project site is relatively flat other than the numerous 

buttes that can rise well above the stack top elevation. Receptor terrain elevations have 
been obtained from 30-meter Digital Elevation Model (DEM) terrain data based on 
United States Geological Survey (USGS) 7.5-minute digital quadrangles. The receptor 
elevations have been compared with the actual USGS 7.5-minute quadrangle maps to 
ensure consistency. 



5.3.1 Surface Meteorology 

Comment 

meteorological data. 
There is no technical discussion or information presented on the surface 

Response 
Maricopa County ESDAQD provided surface Meteorological data for use in the 

modeling analysis. At the kickoff meeting, Maricopa County ESDAQD requested that 
the Palo Verde Nuclear Generating Station Meteorological dataset be used in the 
modeling analysis. Upon receipt, the data was put through a W Q C  process. Errors in 
the original dataset were found and a letter explaining the error and the data substitution 
process was set to Elena Gorelik of Maricopa County ESDAQD. A copy of the letter is 
located in Attachment 2. 

Attachment 3 contains a wind rose has been provided to illustrate the wind 
speeds and directions registered at the monitor from 1994-1 998. The Frequency 
Distribution of Stability Classes is also presented in Attachment 3. Calm hours in the 
dataset will be processed using the regulatory default option in Industrial Source 
Complex Short-Term 3 (ISCST3 Version 991 55). 



6.2 Model Input DefaultdOptions 

Comment: 
Intermediate Terrain option is not listed as a model options (SICS). 

Response: 
The ISCST3 air dispersion model contains no selectable switch or option for 

modeling intermediate terrain. Intermediate terrain is handled by the use of the simple 
terrain and complex terrain options in the model. Through the selection of both the 
simple and complex terrain options in ISCST3, the model internally evaluates receptors 
located in intermediate terrain by calculating impacts with both the simple terrain 
algorithm and the complex terrain algorithm. The model output result is given as the 
higher of the two impacts. This procedure is in accordance with EPAs air dispersion 
modeling guidelines (incorporated as Appendix W of 40 CFR 51). 



6.3 RurallUrban Classification 

Comment: 
There is no technical justification for use of rural dispersion coefficient. 

Response: 
The EPAs land use method was used to determine whether rural or urban 

dispersion coefficients should be used in the ISCST3 air dispersion model. In this 
procedure, land circumscribed within a 3-km radius of the Project was classified as rural 
or urban using the Auer land use classification method. The area is shown in Figure 5. 
Table 3 presents the land-use classification types. Using the Auer method it was found 
that the urban land-use classification types 11, 12, C1, R2, and R3 account for 
significantly less than 50 percent of the three-kilometer radius. Therefore, the rural 
dispersion coefficients will be used for the air dispersion modeling analysis. 



c 1  Commercial Urban 

R1 Common Residential (Normal Easements) Rural 

R2 Compact Residential (Single Family) Urban 

R3 Compact Residential (Multi-Family) Urban 

I R4 I Estate Residential (Multi-Acre) I Rural 

A1 Metropolitan Natural Rural 

A2 Agricultural Rural 

I A3 I Undeveloped (GrassesMleeds) I Rural 

I A4 I Undeveloped (Heavily Wooded) I Rural 

t A5 I Water Surfaces Rural 
I I 



Auer Land-use Map 
3 Kilometer Radius 

Figure 5 

Land-usesrf 



6.4 Receptor Network 

Comment: 

is a IO-km grid with additional discrete receptors proposed in the Workplan. 
Maricopa County Regulation Rule 240, Section 303 requires a 50-km grid. There 

Response: 
We have already been notified by Maricopa County ESDAQD that a 50-km grid 

will be required for the analysis. Thus, the grid has been extended appropriately to meet 
this requirement. Now, the nested rectangular grid network consists of 100 meter 
spacing out to I km, 500 m spacing from 1 to 5 km, 1,000 m spacing from 5 to 10 km, 
2,000 m spacing from 10 to 20 km, 5,000 m spacing from 20 to 40 km, and 10 km 
spacing from 40 to 50 km. Receptor spacing at 50-m intervals is used along the 
fenceline. These receptors are presented in Attachment 4. Numerous discrete 
receptors were also placed at the closest boundaries of the Phoenix nonattainment 
areas, Hummingbird Springs, Bighorn Mountain, Eagletail Mountains, Signal Mountain, 
Woolsey Peak, North Maricopa Mountains Class II Wilderness areas, Gila Bend and Gila 
River Indian Reservations, as well as on the peaks of significant (Le., complex) terrain 
features. Attachment 5 presents a listing of these discrete receptors used in the air 
dispersion modeling analyses. Figures 2 illustrates the locations of these Class I and 
Class II sensitive areas while Figure 6 shows the receptors placed at them. 

The air quality impact analysis presented in the air permit application is based on 
the 10-km grid. An analysis has recently been completed for the additional receptors 
associated with the 50-km extended grid. The results of this analysis show that the 
maximum air quality impacts were within the original IO-km grid. Extending the grid 
does not result in higher air quality impacts. The analysis with the 50-km extended grid 
will be provided to Maricopa County ESDAQD as a supplement to the Prevention of 
Significant Deterioration And Title V Air Permit Application For The Mesquite Generating 
Station. 
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The receptor of interest in this example 
(using the ‘highest‘ option in the ISCST3 GUI) 
would have an elevation of 350 m assigned to it. 

Digital Elevation Model 
Terrain Elevation Selection Procedure 

Figure 7 



6.5 Receptor Elevations 

Comment: 
Also, the 

documentation of the “box” method of terrain height determination of digital terrain data 
has not been discussed in detail or provided for review. 

There is no presentation of proposed receptor elevations/heights. 

Response: 
The list in Attachment 4 of all nested receptors used in the air dispersion 

modeling analysis includes each receptor’s elevation. Locations and elevations of extra 
discrete receptors were previously presented in the response to Comment 6.4 Receptor 
Network. 

The graphical user interface (GUI) used with the ISCST3 air dispersion model 
contains options for the selection of a receptor’s elevation from a digital elevation model 
(DEM). At any given receptor location, there are four DEM elevation points that 
surround the receptor. The method chosen in the GUI for determining terrain elevations 
is labeled ‘highest.’ Thus, the highest of those 4 DEM elevation points will be given to 
the receptor. Figure 7 illustrates an example of this process. In addition, the receptor 
elevations have been compared with the actual USGS 7.5-minute quadrangle maps to 
ensure consistency. 



6.6 Source Characterization 

Comment: 
See Comment associated with Checklist Section 4.1. (Comment 4.1 Source 

Emission Inventory: There is no presentation of preliminary/proposed source listing with 
associated stack locations, parameters and emission rates (gramdsec and tondyear). 
This is the basis of a modeling protocoVanalysis and needs to be presented.) 

Response: 
See response to Comment 4.1 Source Emission Inventory. 



6.7 Source Location and Parameters 

Comment: 
See Comment associated with Checklist Section 4.1. (Comment 4.1 Source 

Emission Inventory: There is no presentation of preliminary/proposed source listing with 
associated stack locations, parameters and emission rates (gramdsec and tons/year). 
This is the basis of a modeling protocol/analysis and needs to be presented.) 

Response: 
See response to Comment 4.1 Source Emission Inventory. 



6.8 Building Wake Downwash and GEP 

Comment: 

structure on-site or off-site that may influence plume dispersion. 
The GEP and Building Downwash Analysis should take into account any 

Response: 
The Project’s proposed buildings and structures have been analyzed to 

determine their potential to influence the dispersion of stack emissions. EPA’sGuideline 
for Determination of Good Engineering Practice Stack Height guidance document have 
been followed in this evaluation. Structure dimensions and relative locations were 
entered into EPA’s Building Profile Input Program (BPIP) to produce an ISCST3 input file 
with the proper Huber-Snyder or Schulman-Scire direction specific building downwash 
parameters. Figure 8 provides a site plan of the Project indicates locations and 
dimension of buildings and structures on-site. Figure 9 illustrates those building and 
structure included in the BPlP analysis. Table 4 lists the structures included in the BPlP 
analysis. A discussion of building downwash and GEP is included in the Prevention of 
Significant Deterioration And Title V Air Permit Application For The Mesquite Generating 
Station Section 6.3.3. 
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Buildings and Stuctures Included in the BPlP Analysis* 

*See Table 4 for buildingktructure identification and dimensions. 

Figure 9 



Table 4 
Structures Included in the BPlP Analysis 

Structure ID 
Number 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Structure Designation. 

HRSG 1 
Combustion Turbine 1 
Air Inlet 1 
Electrical Control Center 1 

HRSG 2 
Combustion Turbine 2 
Air Inlet 2 
Firewater Storage Tank 

Demineralized Water Tank 

Cooling Tower 1 

Cooling Tower 2 

HRSG 3 
Combustion Turbine 3 
Air Inlet 3 
HRSG 4 
Combustion Turbine 4 

Air Inlet 4 

Electrical Control Cent-r 2 
Electrical Control Center 3 
Electrical Control Center 4 

Firewater Pump Housing 

Demineralized H20 Treatment 

Waste Chemical Storage 

Circulation Water Treatment 

Control/Administration Area 

Steam Turbine Area 1 

Steam Turbine Area 2 
Switchyard Control Building 

SCR Ammonia Storage 1 

Structure Base 
Elevation (ft) 

890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 

Structure 
Height (ft) 

90 

45 
45 
10 
90 
45 
45 
60 
40 
35 
35 
90 
45 
45 
90 
45 
45 
10 

10 
10 
20 
20 
20 
35 
60 
60 
60 
20 
25 



Table 4 (Continued) 
Structures Included in the BPlP Analysis 

Structure ID 
Number 

30 

Structure Base Structure 
Structure Designation' Elevation (ft) Height (ft) 

SCR Ammonia Storage 2 890 25 

31 

32 

Raw Water Storage Tank 

Tank 1 

890 1 890 60 

120 
33 Tank 2 890 20 

*Proposed structures to be located at the Project. Refer to Figure 9 for locations. 



7.1 Preliminary Analysis 

Comment: 
Preliminary modeling, traditionally referred to as screening level modeling, has 

not been presented in the protocol. An alternative approach referred to as “enveloping” 
has been proposed by Black & Veatch. The “enveloping” approach has not been 
adequately described by Black & Veatch and needs to be better explained to warrant 
approval. 

Response: 
Due to the significant increase in computing power (i.e., speed and file size 

handling), it is often more effective to jump directly to a refined level of modeling. 
Refined air dispersion modeling was performed for the Project to determine the 
maximum air quality impacts and significant impact area. 

Enveloping is a process that considers all of the operating scenarios (Le., high, 
ambient, or low temperature operation, steam injection on/off, inlet fogging on/off, etc.) 
for a particular operating load (i.e., loo%, 50%, etc.) and chooses the worst-case 
operating scenario per load (i.e., lowest exit velocity, lowest exit temperature, and 
highest emission rates per pollutant). This process results in worst-case plume 
dispersion conditions and highest model predicted concentrations. Table 5 presents the 
refined air dispersion modeling results for each of the pollutants evaluated (NOx, CO, 
and PMIO). These maximum impacts were evaluated over the entire receptor network 
previously described including the added discrete receptors on the peaks of complex 
terrain. 

The results indicate maximum impacts in excess of the Significant Impact Levels 
(SILs) for NO, and PMlo (annual and 24-hour averaging periods). Thus, a PSD and 
NAAQS cumulative analysis is included in the Prevention of Significant Deterioration 
And Title V Air Permit Application For The Mesquite Generating Station. Table 5 also 
indicates a maximum PMlo 24-hour impact above the De Minimis monitoring 
requirements. Mesquite Power, LLC proposes to use the existing Palo Verde air monitor 
to serve as a representative background value for the Project (see response to 
Comment 3.1 Pre-Application Air Quality Monitoring). 

Table 6 presents the maximum extent of the significant impacts (Le., the 
significant impact area) for the Project. As seen in the table, the maximum distance for 
any pollutant is 14.03 km. Projects located within this distance include Palo Verde 
Nuclear Generating Station, Duke’s Arlington Valley Energy Project, Pinnacle West’s 
Capitol Corporation Project, and the El Paso Natural Gas Compressor Station. A 
complete discussion as well as modeling results and comparisons to PSD Class II SILs, 
NAAQS, and increment can be found in the Prevention of Significant Deterioration And 
Title V Air Permit Application For The Mesquite Generating Station. 
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Table 6 
Significant Impact Areas 

Pollutant 
Averaging 
Period 

Annual 

Annual 

24 Hour 

PSD Significant Impact 
Level (pg/m3) 

1 .o 
1 .o 
5.0 

Distance of Significant 
lmpacf (km) 

i 1.46 

i 5.41 



7.2 Full Impact Analysis 

Comment: 

proposed Arizona DEQ Air Toxics Rule. 
There is no discussion or proposed approach to show compliance with the 

Response: 
A hazardous air pollutants (HAPs) analysis has been performed for the Project in 

accordance with current draft Maricopa County ESDAQD guidance documents (Air 
Toxics/Hazardous Air Pollutant Permitting Procedure December 14, 1999, and Arizona 
Ambient Air Quality Guidelines (AAAQGs) 1999 Update). AAAQGs are residential 
screening values that are protective of human health by considering the risk from 
inhalation of contaminants in ambient air. Emissions of HAPs, including ammonia slip 
associated with the use of Selective Catalytic Reduction (SCR), from the Project has 
been estimated using the California Air Toxics Emission Factor (CATEF) program and 
AP-42, Volume I, Fifth Edition. A modeling analysis has been performed using worst 
case annual average performance parameters for the General Electric combustion 
turbine. These parameters are assumed to represent emissions from the Project. The 
modeling analysis uses the ISCST3 air dispersion model to model a nominal 1 g/s 
emission rate with the fence line receptors and the 50 km nested receptor network. The 
emission factors and input assumptions for the Air Toxics/HAPs analysis are found back 
in Table 2. This discussion as well as modeling results and comparisons to the AAAQGs 
can be found in the Prevention of Significant Deterioration And Title V Air Permit 
Application For The Mesquite Generating Station Section 6.8.6. 



9.0 Class I Impact Analysis 

Comment: 

Workplan. 
There appears to be an exemption from Class I Impact issues proposed in the 

Response: 
As mentioned in Section 2.2 of the Workplan, neither visibility nor regional haze 

analyses were required for the Superstition, Mazatzal, and Pine Mountain Class I 
Wilderness Areas at the word of Mr. Peter Lahm of the U.S. Forest Service, representing 
the Federal Land Manager(s) of these areas. These Class I areas are located 
approximately 127 km, 132 km, and 135 km respectively from the Project. As 
justification for the exemption, in addition to the significant distances, the Project will 
employ the use of clean fuel technology (natural gas) with state-of-the-art pollution 
control equipment. The relative locations of the Class I areas to the Project also provide 
for the exemption from these analyses. The large Phoenix metropolitan area, including 
both NOx and PMIO nonattainment areas, lies between the Project location and the 
Class I areas. Thus, the transport of a plume from the Project across such an area will 
not likely adversely affect these Class I areas. Mesquite Power, LLC has, however, 
placed receptors at the closest boundaries to the Project and modeled maximum 
ground-level impacts at each of these areas. These ground-level impacts have been 
compared with the Class I SILs. The Class I SlLs are calculated as 4 percent of the 
PSD Class I increments, as recommended by the National Park Service. This discussion 
as well as modeling results and comparisons to the Class I SlLs can be found in the 
Prevention of Significant Deterioration And Title V Air Permit Application For The 
Mesquite Generating Station Section 6.8.5. 



11 .O Appendices 

Comment: 
Minutes from the pre-application meeting and any other correspondence 

between the proponent and Maricopa County ESDAQD were not included in the 
Workplan. 

Response: 
Official minutes for the kickoff meeting with Maricopa County ESDAQD were not 

recorded by any of the involved parties. A single letter of correspondence to Maricopa 
County ESDAQD pertaining to the errors found and corrected in the meteorological data 
set obtained from the county is contained in Attachment 2. 

End of Comments and Responses. 



e Additional Information 



Modeled impact on PMlo and Ozone Nonattainment Areas 

The Project will be located approximately 15 miles west of the Phoenix 
nonattainment area for PMlo and 25 miles west of the Phoenix nonattainment area for 
CO and NO, (as a precursor to 03) PSD pollutants. Maricopa County Rule 240 Section 
308.l(e) presumes that any major source of VOCs and NO, located within 50 km 
(31 miles) of an ozone nonattainment area contributes to ozone violations unless it can 
be demonstrated that topographical, meteorological, or other physical factors in the 
vicinity of the new major source are such that emissions are not expected to contribute 
to violations of the ozone standards in the adjacent nonattainment areas. 

Figure 10 shows a seasonal, daytime wind rose for the Project, the boundary for 
the ozone nonattainment area, as well as the surrounding terrain and topography. The 
wind rose represents the hottest months (May through October) and the daylight hours 
(8 am to 8 pm). These bounds are used to represent the summer ozone period. The 
prevailing wind is from the southwest (with smaller components from the south). 
Considering these winds, emissions from the Project would be transported to the 
northeast along the river valley towards the White Tank Mountains. This keeps the 
emissions from making further eastward progression towards the ozone nonattainment 
area. Thus it is not likely, based on meteorological and topographical considerations, 
that emissions from the Project would be transported through the Buckeye Valley into 
the ozone nonattainment area of the Phoenix air basin. 

As further consideration of the transport of emissions from the Project into both 
the ozone and PMlo nonattainment areas, each area has been evaluated with a 
modeling analysis. These areas have been modeled with the ISCST3 air dispersion 
model to demonstrate there will be no significant impacts of PMio into the PMlo 
nonattainment area and NO, into the ozone nonattainment area (Because NO, is a 
precursor to ozone formation, predicting an insignificant impact of NO, can be used as a 
surrogate for determining, an insignificant impact on the ozone nonattainment area). 

Receptors were placed along the boundaries of the nonattainment areas and 
modeled against PSD Class II significant impact levels. Figure 11 illustrates the 
receptors with respect to the proposed Project location. Modeling results show that the 
Project will not have a significant impact of NO, or PMlo on the nonattainment areas. In 
fact, the maximum significant impact area for the Project is only 14.03 km while the 
distance to the nearest nonattainment boundary is 24 km. This discussion as well as 
modeling results and comparisons to the PSD Class II SlLs can be found in the 
Prevention of Significant Deterioration And Title V Air Permit Application For The 
Mesquite Generating Station Section 6.8.1. 

In consideration of the above arguments and at the suggestion of Maricopa 
County ESDAQD, in a conference call on March 15, 2000, Mesquite Power, LLC is 
requesting a waiver from conducting an ozone impact analysis. Ozone is a regional 
issue insomuch as it is not entirely adequate to model a single source for its ozone 



contribution. It is understood, however, that regional ozone transport may still be of 
certain concern. For this reason, Mesquite Power, LLC has included NO, and VOC 
emission rates in these responses to comments on the Workplan and in theprevention 
of Significant Deterioration And Title V Air Permit Application For The Mesquite 
Generating Station document. These data can be used for use in the Maricopa 
Association of Governments (MAG) analysis for regional ozone. 

In accordance with PSD review guidelines, if a proposed source has potential 
VOC emissions in excess of 100 tpy, ozone monitoring may be required if representative 
data do not exist. The potential VOC emissions for the Mesquite Generating Station are 
greater than 100 tpy. Mesquite Power, LLC proposes to use the Palo Verde Nuclear 
Generating Station’s air quality monitor (AIRS #04-013-9993) to address the possible 
need of ozone monitoring. This monitor, operated by the Arizona Department of 
Environmental Quality, is given periodic precision and accuracy checks consistent with 
NSWPSD guidelines (as detailed in correspondence from Peter Hyde in Attachment 6). 
Background monitored ozone concentrations are given in Table 7. The specifics of this 
monitor are addressed in the response to Comment 3.4 Background Concentrations. 
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Representative Ambient Background Monitoring Data 

33.3491 
PaloVerde' 1 112.832 

1 1997b O3 1 1 houf jo.099 

33.3491 
1 12.832 PaloVerde' I 1 1997b O3 1 Monthly' 0.048 

33.3491 
PaloVerde' 1 1 12.832 1 1998' 0 3  1 1 houf 1 0.099 

13.0 1 N 
33.3491 

PaloVerdea 1 112.832 I 1998' O3 1 Monthly' 1 0.046 

1 3.0 1 N 
33.3491 

Palo Verdea 1 112.832 1 1999' 0 3  1 1 houf 1 0.090 

13.0 1 N 
33.3491 

Palo Verde' 1 112.832 1 1999' O3 I Monthly' 1 0.054 
aPalo Verde Nuclear Generating Station (AIRS #04-013-9993). 
b1997 data consists of 8 months of data (April - November). 
'1998 data consists of 6 months of data (April - Semptember). 
dl 999 data consists of 7 months of data (April - October). 
eMaximum 1 hour value for the given year. 
'Maximum monthly average for the given year. 



5.2 Regional Climatology 

Temperatures range from very hot in summer to mild in winter. Many winter 
days reach over 70 degrees and typical high temperatures in the middle of the winter are 
in the 60s. The normal high temperature is over 90 degrees from early May through 
early October, and over 100 degrees from early June through early September. Many 
days each summer will exceed 110 degrees in the afternoon and remain above 85 
degrees all night. In addition, the climate is very dry. Annual precipitation is only about 
7 inches, and afternoon humidities range from about 30 percent in winter to only about 
10 percent in June. 
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Attachment 2 
Meteorological Data Correction Letter 



BLACK & VEATCH e 8400 Ward Parkway Black & Veatch Corporation 
P.O. Box 8405 
Kansas City, Missouri 64114 

Tel: (913) 458-2000 

Sempra Energy Resources 
Palo Verde Power Project 

B&V Project 9621 0.0020 
November 16,1999 

Ms. Elena Gorelik 
Maricopa County Environmental Services Department 
Air Quality Division 
1001 N. Central Ave. 
Suite 200 
Phoenix, AZ 85004-1 942 

Subject: Palo Verde Meteorological Data Set 

Dear Ms. Gorelik: 

We recently received a copy, via Peter Allard (SA&B), of the meteorological data set used by 
Pinnacle West in their recently submitted air dispersion modeling analysis. This data set is 
identified as consisting of 1994-1 998 Palo Verde Nuclear Generating Station surface 
meteorological data and 1994-1 998 Tucson upper air data. 

Upon receiving the data, we proceeded to put the data set through a brief QNQC process. As 
part of this process, we checked the data for any extreme outliers. One of the parameters 
reviewed was ambient temperature. Ambient temperatures greater than 350 K (170 F) were 
considered to be an error. Several hours were identified in 1997 and 1998 that exceeded this 
value (a total of ten hours). The value in the data set for these hours was 810.9 K, in every case. 
The specific dates and hours are listed in the table below. Note that this value is equivalent to 
999.9 F. ”Four nines” is used in certain meteorological monitoring data processors as an error 
value. We believe this to the situation here. 

To correct this error, we are proposing to interpolate new temperature values for these hours 
using data immediately preceeding, and following, the “bad” hours. The values we propose to 
change are also included in the table, above. Screening-level modeling using the erroneously a 

the imagine. build company”’ 



Page 2 

Sempra Energy Resources 
Palo Verde Power project 

B&V Project 96210.0020 
November 16, 1999 

high temperature values indicated a significant error in the resulting modeled concentrations. 
This is due to a stack plume temperature significantly less the ambient temperature, resulting a 
negative thermal buoyancy for the plume and resulting high modeled impacts. We will proceed 
with our analysis using the corrected data set. 

If you have any questions, please don’t hesitate to call me at (913) 458-7961. 

Very truly yours, 

BLACK & VEATCH 

Mark J. Bareta 
Air Quality Scientist 

mjb 

cc: M.Swartz Sempra Energy Resources 
C. Sterling Sempra Energy Resources 
W. Collins Black & Veatch 



Attachment 3 
Additional Surface Meteorology Materials 



- -____ 
WIND ROSE PLOT 

Palo Verde Nuclear Generating Station Meteorological Data 1994-1998 

MODELER I 
1 Wr~d Speed (m’s) Chris Dillon 

DATE COMPANY NAME 

03/24/2000 Black 8 Weatch 
I 
i 
I UNIT COMMENTS 

8 810 8 w h d  Speed mls This wind rose contains data for 
W94 through 1998. 

CALM WINDS 7 -88  AVG WIND SPEED 

36-57  3.92mls 0.26% 

PLOT YEAR-DATE-TIME PROJECTPLOT NO 0 5 2 . 1  ORIENTATION 
Direction 2323232323 
(blowing from) January 1 - December 31 

Midnight - 11 PM 



Frequency Distribution 
(Normalized) 

N 
NNE 

NE 
ENE 

E 
ESE 

SE 
SSE 

S 
ssw 
sw 

wsw 
w 

WNW 
NW 

NNW 

Wind Direction (Blowing From) / Stability Classes 

A B C D E F 

0.003468 
0.003605 
0.005408 
0.005499 
0.004609 
0.004564 
0.005545 
0.008443 
0.016247 
0.01 4353 
0.012322 
0.007462 
0.004746 
0.003195 
0.003309 
0.00301 2 

0.00381 1 
0.004655 
0.006686 
0.007781 
0.007325 
0.006549 
0.005157 
0.007370 
0.013280 
0.014809 
0.01 6361 
0.009789 
0.004609 
0.002784 
0.002898 
0.002556 

0.0061 61 
0.006663 
0.010017 
0.008671 
0.01 0405 
0.00661 7 
0.002464 
0.003058 
0.0081 92 
0.014079 
0.025808 
0.01 2938 
0.006229 
0.004541 
0.002966 
0.004290 

0.015083 
0.01 8095 
0.01 6931 
0.012847 
0.017388 
0.0082 1 5 
0.004609 
0.004609 
0.009721 
0.027519 
0.062317 
0.035141 
0.01 8346 
0.01 6566 
0.015106 
0.014490 

0.019145 
0.01 9806 
0.018027 
0.0095 1 5 
0.0051 11 
0.002738 
0.002989 
0.0037 1 9 
0.006549 
0.016794 
0.036920 
0.024325 
0.015927 
0.01 lo44 
0.015334 
0.01 6429 

0.01 2025 
0.019190 
0.01 5905 
0.008260 
0.004929 
0.002829 
0.003149 
0.003628 
0.0051 34 
0.005933 
0.009173 
0.007621 
0.005089 
0.004039 
0.005454 
0.008420 

Total 0.105787 0.116420 0.133101 0.296983 0.224375 0.120779 

Frequency of Calm Winds : 0.26% 
Average Wind Speed : 3.92 m/s 

Total 

0.059693 
0.072015 
0.072974 
0.052574 
0.049767 
0.031 51 2 
0.02391 4 
0.030828 
0.0591 23 
0.093488 
0.162902 
0.097275 
0.054947 
0.042169 
0.045067 
0.0491 97 

WPLOT View 2.22 by Lakes Environmental Soffware Inc. 

www.lakes-envimnmenta1. com 



Attachment 4 
Nested Receptor Grid Locations and Elevations 



RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

Nested Receptors2 
UTM East UTM North Elevation (m) 
322000.0 3685500.0 278.5 
322500.0 3685500.0 271.6 
323000.0 3685500.0 271.3 
323500.0 3685500.0 268.1 
324000.0 3685500.0 268.2 
324500.0 3685500.0 268.1 
325000.0 3685500.0 261.7 
325500.0 3685500.0 259.4 
322000.0 3686000.0 274.6 
322500.0 3686000.0 271.3 
323000.0 3686000.0 268.3 
323500.0 3686000.0 266 
324000.0 3686000.0 265.5 
324500.0 3686000.0 264.1 
325000.0 3686000.0 262.7 
325500.0 3686000.0 256.7 
322000.0 3686500.0 271.3 
322500.0 3686500.0 268.8 
323000.0 3686500.0 268.2 
323500.0 3686500.0 265.2 
324000.0 3686500.0 262.4 
324500.0 3686500.0 261.9 
325000.0 3686500.0 259.1 
325500.0 3686500.0 258.2 
322000.0 3687000.0 267.9 
322500.0 3687000.0 268.2 
323000.0 3687000.0 264.9 
323500.0 3687000.0 262.2 
324000.0 3687000.0 261.5 
324500.0 3687000.0 259.1 
325000.0 3687000.0 260.9 
325500.0 3687000.0 259.1 
322000.0 3687500.0 267.6 

RE DISCCART 322500.0 3687500.0 265.2 
RE DISCCART 323000.0 3687500.0 263.8 
RE DISCCART 323500.0 3687500.0 262.4 
RE DISCCART 324000.0 3687500.0 261.5 
RE DISCCART 324500.0 3687500.0 260.8 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

325000.0 3687500.0 259.8 
325500.0 3687500.0 259.1 
322000.0 3688000.0 265.7 
322500.0 3688000.0 265.2 
323000.0 3688000.0 264.3 
323500.0 3688000.0 262.5 
324000.0 3688000.0 264.2 
324500.0 3688000.0 262.3 
325000.0 3688000.0 261.1 
325500.0 3688000.0 260.4 
322000.0 3688500.0 266.1 
322500.0 
323000.0 
323500 .O 
324000.0 
324500.0 
322000.0 
322500.0 
323000.0 
323500.0 
324000.0 
324500.0 
322000.0 
322500.0 
323000.0 
323500.0 
324000.0 
324500.0 
322000.0 
322500.0 
323000.0 
323500.0 
324000.0 
324500.0 
322000.0 
322500.0 
323000.0 
323500.0 
324000.0 
324500.0 
322000.0 
322500.0 
323000.0 
323500.0 
324000.0 
324500.0 

3688500.0 
3688500 .O 
3688500.0 
3688500.0 
3688500.0 
3689000 .O 
3689000.0 
3689000.0 
3689000.0 
3689000.0 
3689000.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500 .O 
3689500.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000 .O 
3690000.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000 .O 

265.2 
264.9 
265.2 
264.9 
262.5 
267.6 
267 
266.6 
267 
264.9 
264.3 
271.3 
269.1 
268 
268.9 
268.2 
265.6 
274.6 
271.9 
271.7 
268.2 
267.6 
267.3 
275.2 
273.3 
273.3 
271.3 
267.6 
267.6 
276.3 
275.2 
274.3 
270.7 
270.5 
269.9 
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RE DISCCART 322000.0 3691500.0 277.1 
RE DISCCART 322500.0 3691500.0 277.1 
RE DISCCART 323000.0 3691500.0 274.7 
RE DISCCART 323500.0 3691500.0 274.3 
RE DISCCART 324000.0 3691500.0 272.8 
RE DISCCART 324500.0 3691500.0 271.7 
RE DISCCART 322000.0 3692000.0 279.7 
RE DISCCART 322500.0 3692000.0 278.5 
RE DISCCART 323000.0 3692000.0 276.8 
RE DISCCART 323500.0 3692000.0 275.7 
RE DISCCART 324000.0 3692000.0 274.3 
RE DISCCART 324500.0 3692000.0 273.9 _ _ .  
RE DISCCART 322000.0 3692500.0 281.9 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

322500.0 
323000.0 
323500.0 
324000.0 
324500.0 
322000 .O 
322500.0 
323000.0 
323500.0 
324000.0 
324500.0 
325000.0 
325500.0 
322000 .O 
322500.0 
323000.0 
323500.0 
324000.0 
324500.0 
325000 .O 
325500.0 
322000.0 
322500 .O 
323000.0 
323500.0 

3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3693000.0 
3693000.0 
3693000.0 
3693000.0 
3693000.0 
3693000.0 
3693000.0 
3693000.0 
3693500.0 
3693500.0 
3693500.0 
3693500.0 
3693500.0 
3693500.0 
3693500 .O 
3693500.0 
3694000.0 
3694000.0 
3694000.0 
3694000.0 

~~~ . 

280.7 
278.6 
277.5 
276.6 
276.1 
283.7 
282.2 
279.9 
278.9 
278.3 
277.1 
278.9 
280.7 
286.2 
283.6 
280.2 
279.8 
279.5 
279.3 
281 
283.2 
291.5 ~.~ . 
283.2 
282.3 
282.4 

RE DISCCART 324000.0 3694000.0 280.7 
RE DISCCART 324500.0 3694000.0 281.7 
RE DISCCART 325000.0 3694000.0 316.5 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

325500.0 3694000.0 
322000.0 3694500.0 
322500.0 3694500.0 
323000.0 3694500.0 
323500.0 3694500.0 
324000.0 3694500.0 
324500.0 3694500.0 
325000.0 3694500.0 
325500.0 3694500.0 
322000.0 3695000.0 
322500.0 3695000.0 
323000.0 3695000.0 
323500.0 3695000.0 
324000.0 3695000.0 
324500.0 3695000.0 
325000.0 3695000.0 
325500.0 3695000.0 
322000.0 3695500.0 
322500.0 3695500.0 
323000.0 3695500.0 
323500.0 3695500.0 
324000.0 3695500.0 
324500.0 3695500.0 
325000.0 3695500.0 
325500.0 3695500.0 
328500.0 3685500.0 
329000.0 3685500.0 
329500.0 3685500.0 
330000.0 3685500.0 
330500.0 3685500.0 
331000.0 3685500.0 
331500.0 3685500.0 
332000.0 3685500.0 
328500.0 3686000.0 
329000.0 3686000.0 
329500.0 3686000.0 
330000.0 3686000.0 
330500.0 3686000.0 
331000.0 3686000.0 
331500.0 3686000.0 
332000.0 3686000.0 
328500.0 3686500.0 
329000.0 3686500.0 
329500.0 3686500.0 

283.2 
286.7 
290 
284.3 
293.3 
277 
278 
277 
282 
297.2 
314 
286 
286.6 
282.7 
280.8 
278 
282 
298.8 
287 
287 
286.8 
287 
284.4 
283.4 
285 
247.2 
247.8 
246.6 
246 
245.7 
246.7 
250.2 
248.2 
249.6 
249.9 
248.4 
247.8 
247.1 
248.5 
250.1 
247.3 
251 
250.2 
250.1 
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RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

330000.0 3686500.0 250 
330500.0 3686500.0 249.6 
331000.0 3686500.0 252.9 

330000.0 3686500.0 250 
330500.0 3686500.0 249.6 

252.9 ~~. 
331500.0 3686500.0 249.6 
332000.0 3686500.0 247 
328500.0 3687000.0 253.6 
329000.0 3687000.0 252.7 
329500.0 3687000.0 
330000.0 3687000.0 
330500.0 3687000.0 
331000.0 3687000.0 
331500.0 3687000.0 
332000.0 3687000.0 
328500.0 3687500.0 
329000.0 3687500.0 
329500.0 3687500.0 
330000.0 3687500.0 
330500.0 3687500.0 
331000.0 3687500.0 
331500.0 3687500.0 
332000.0 3687500.0 
328500.0 3688000.0 
329000.0 3688000.0 
329500.0 3688000.0 
330000.0 3688000.0 
330500.0 3688000.0 
331000.0 3688000.0 
331500.0 3688000.0 
332000.0 3688000.0 
329500.0 3688500.0 

253 
252.1 
252.9 
253 
249.9 
250.2 
259.3 
258.7 
256.6 
255 
256.3 
254.3 
252.9 
249.6 
262.2 
261.6 
259.5 
257.9 
260 
258.5 
255.4 
252.3 
260.9 

330000.0 3688500.0 260.9 
330500.0 3688500.0 264.3 
331000.0 3688500.0 260.2 
331500.0 3688500.0 256.9 
332000.0 3688500.0 255.6 
329500.0 3689000.0 263.8 
330000.0 3689000.0 264.8 

RE DISCCART 330500.0 3689000.0 265.2 
RE DISCCART 331000.0 3689000.0 262.1 
RE DISCCART 331500.0 3689000.0 260.5 
RE DISCCART 332000.0 3689000.0 256.2 
RE DISCCART 329500.0 3689500.0 265.5 
RE DISCCART 330000.0 3689500.0 267 
RE DISCCART 330500.0 3689500.0 266.9 
RE DISCCART 331000.0 3689500.0 264 
RE DISCCART 331500.0 3689500.0 261.3 
RE DISCCART 332000.0 3689500.0 257.9 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

329500.0 3690000.0 267.9 
330000.0 3690000.0 268.8 
330500.0 3690000.0 267.6 
331000.0 3690000.0 265.5 
331500.0 3690000.0 261.8 ~ _ .  
332000.0 3690000.0 259.7 
329500.0 3690500.0 
330000.0 3690500.0 
330500.0 3690500.0 
331000.0 3690500.0 
331500.0 3690500.0 
332000.0 3690500.0 
329500.0 
330000.0 
330500.0 
331000.0 
331500.0 
332000.0 
329500.0 
330000.0 
330500.0 
331000.0 
331500.0 
332000.0 
329500.0 
330000.0 
330500.0 
331000.0 
331500.0 
332000.0 
329500.0 
330000.0 
330500.0 
331000.0 
331500.0 
332000.0 
328500.0 
329000.0 

3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500 .O 
3691500.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3693000.0 
3693000.0 

270.6 
271.8 
269.4 
266.5 
263.9 
264.3 
274.7 
213.7 
270.4 
267.6 
266.7 
268.2 
271.5 
275.2 
272 
269.4 
271.3 
268.2 
280.3 
277.7 
274.1 
271.8 
271.5 
267.1 
281.9 
279 
276.2 
275.2 
271 
267.6 
281.3 
283.2 
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RE DISCCART 329500.0 3693000.0 283.5 
RE DISCCART 330000.0 3693000.0 280.4 
RE DISCCART 330500.0 3693000.0 279.2 
RE DISCCART 331000.0 3693000.0 277.6 
RE DISCCART 331500.0 3693000.0 271.6 
RE DISCCART 332000.0 3693000.0 270.1 
RE DISCCART 328500.0 3693500.0 282.5 
RE DISCCART 329000.0 3693500.0 284.8 
RE DISCCART 329500.0 3693500.0 285.7 
RE DISCCART 330000.0 3693500.0 283.2 
RE DISCCART 330500.0 3693500.0 281.9 
RE DISCCART 331000.0 3693500.0 277.7 
RE DISCCART 331500.0 3693500.0 273.3 
RE DISCCART 332000.0 3693500.0 273.3 
RE DISCCART 328500.0 3694000.0 284.1 
RE DISCCART 329000.0 3694000.0 286.1 
RE DISCCART 329500.0 3694000.0 286.8 
RE DISCCART 330000.0 3694000.0 286.6 
RE DISCCART 330500.0 3694000.0 285.3 
RE DISCCART 331000.0 3694000.0 280.2 
RE DISCCART 331500.0 3694000.0 276.3 
RE DISCCART 332000.0 3694000.0 277.2 
RE DISCCART 328500.0 3694500.0 286.2 
RE DISCCART 329000.0 3694500.0 288.2 
RE DISCCART 329500.0 3694500.0 289 
RE DISCCART 330000.0 3694500.0 289.9 
RE DISCCART 330500.0 3694500.0 285.1 
RE DISCCART 331000.0 3694500.0 280.9 
RE DISCCART 331500.0 3694500.0 277.7 
RE DISCCART 332000.0 3694500.0 277.9 
RE DISCCART 328500.0 3695000.0 287.4 
RE DISCCART 329000.0 3695000.0 290.2 
RE DISCCART 329500.0 3695000.0 289 
RE DISCCART 330000.0 3695000.0 290 
RE DISCCART 330500.0 3695000.0 285.8 
RE DISCCART 331000.0 3695000.0 283 
RE DISCCART 331500.0 3695000.0 280.3 
RE DISCCART 332000.0 3695000.0 283.2 
RE DISCCART 328500.0 3695500.0 289.3 
RE DISCCART 329000.0 3695500.0 292.6 
RE DISCCART 329500.0 3695500.0 331.4 

Nested Receptors2 

RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

330000.0 
330500.0 
331000.0 
331500.0 
332000.0 
326000.0 
326500 .O 
327000.0 
327500.0 
328000.0 
326000.0 
326500.0 

3695500.0 
3695500.0 
3695500.0 ~ ~ ~ . . . .  
3695500.0 
3695500.0 
3685500.0 
3685500.0 
3685500.0 
3685500.0 
3685500.0 
3686000.0 
3686000.0 

292.3 
287.2 
283.3 
283.3 
286.8 
255.7 
253.3 
249.9 
249.9 
249.6 
254.3 
253 

RE DISCCART 327000.0 3686000.0 250.4 
RE DISCCART 327500.0 3686000.0 249.9 
RE DISCCART 328000.0 3686000.0 249.9 
RE DISCCART 326000.0 3686500.0 255.6 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

326500.0 
327000.0 
327500.0 
328000.0 
326000.0 
326500 .O 
327000.0 
327500.0 
328000.0 
326000 .O 
326500.0 
327000 .O 
327500.0 
328000.0 
326000.0 
326500.0 
327000.0 
327500.0 
328000.0 
326000.0 
326500 .O 
327000.0 
327500.0 
328000.0 
326000.0 
326500.0 
327000.0 
327500.0 

3686500.0 
3686500.0 
3686500.0 
3686500.0 
3687000.0 
3687000.0 
3687000.0 
3687000.0 
3687000.0 
3687500.0 
3687500.0 
3687500.0 
3687500.0 
3687500.0 
3688000.0 
3688000.0 
3688000 .O 
3688000 .O 
3688000.0 
3693000.0 
3693000.0 
3693000.0 
3693000.0 
3693000.0 
3693500.0 
3693500.0 
3693500.0 
3693500.0 

253.7 
253.6 
252 
250.7 
257.4 
256.3 
254.8 
252.7 
253.6 
258.7 
257.4 
255.7 
256 
258.5 
259.4 
258.8 
259.2 
258.8 
261.3 
281 
280.7 
276.1 
276.8 
280.4 
282.5 
281.8 
279.2 
279.2 
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RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328000.0 
326000.0 
326500.0 
327000.0 
327500.0 
328000.0 
326000.0 
326500.0 
327000.0 
327500.0 
328000.0 
326000.0 
326500.0 
327000.0 
327500.0 
328000.0 
326000.0 
326500.0 
327000.0 
327500.0 
328000.0 
317000.0 
318000.0 
319000.0 
320000.0 
321000.0 
317000.0 
318000.0 
319000.0 
320000.0 

3693500.0 
3694000.0 
3694000.0 
3694000.0 
3694000.0 
3694000.0 
3694500.0 
3694500.0 
3694500.0 
3694500.0 
3694500.0 
3695000.0 
3695000.0 
3695000.0 
3695000.0 
3695000.0 
3695500.0 
3695500.0 
3695500.0 
3695500.0 
3695500.0 
3680500.0 
3680500.0 
3680500.0 
3680500.0 
3680500.0 
3681500.0 
3681500.0 
3681500.0 
3681500.0 

RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

321000.0 
317000.0 
318000.0 
319000.0 
320000.0 
321000.0 
31 7000.0 
318000.0 
319000.0 
320000.0 
321000.0 
317000.0 
318000.0 
319000.0 
320000.0 
321000.0 
317000.0 
318000.0 
319000.0 
320000 .O 
321000.0 
317000.0 
318000.0 
319000.0 

3681500.0 
3682500.0 
3682500.0 
3682300.0 
3682500.0 
3682500.0 
3683500.0 
3683500.0 
3683500 .O 
3683500.0 
3683500.0 
3684500.0 
3684500.0 
3684500.0 
3684500.0 
3684500.0 
3685500.0 
3685500.0 
3685500.0 
3685500.0 
3685500.0 
3686500.0 
3686500.0 
3686500.0 

279.8 
283.5 
283.5 
280.6 
281.7 
281 
285.2 
285.3 
283.2 
282.3 
282.5 
286.8 
287.9 
286.8 
286.4 
285.8 
288.3 
290 
289 
288.6 
288.4 
329 
432.8001 
421.5 
359.7 
323.1 
322.9 
323.7 
321.9 
318.5 
309.4 
311.1 
311.8 
308.4 
300.4 
292 
335.9 
301.8 
300.1 
298.5 
288.5 
325.9 
300.5 
292.7 
292.3 
284.1 
301.5 
289.6 
288.8 
286.4 
282.2 
292.5 
283.4 
283.3 

Nested Receptors2 

RE DISCCART 320000.0 3686500.0 280 
RE DISCCART 321000.0 3686500.0 277.6 
RE DISCCART 317000.0 3687500.0 283.6 
RE DISCCART 318000.0 3687500.0 278.5 
RE DISCCART 3igooo.o 3687500.0 278.1 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

320000.0 
321000 .O 
317000.0 
318000.0 
319000.0 
320000.0 
321000.0 
317000.0 
3 18000.0 
319000.0 
320000.0 
321000.0 
317000.0 
318000.0 
31 9000.0 
320000.0 
321000.0 
317000.0 
318000 .O 
31 9000.0 
320000.0 
321000.0 
317000.0 
318000.0 
319000.0 
320000.0 

3687500.0 
3687500.0 
3688500.0 
3688500.0 
3688500.0 
3688500.0 
3688500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 

274.7 
271.4 
278.6 
275.2 
271.9 
271 
268.5 
280.4 
277.1 
217.3 
274.3 
272 
283.2 
282.5 
280.1 
280 
277.1 
289.3 
286.8 
284 
283.8 
281.3 
296 
294.2 
292.4 
288.8 
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RE DISCCART 321000.0 3692500.0 285 
RE DISCCART 317000.0 3693500.0 301.4 
RE DISCCART 318000.0 3693500.0 304.9 
RE DISCCART 319000.0 3693500.0 297.6 
RE DISCCART 320000.0 3693500.0 293.1 
RE DISCCART 321000.0 3693500.0 288.8 
RE DISCCART 317000.0 3694500.0 307 
RE DISCCART 318000.0 3694500.0 308 
RE DISCCART 319000.0 3694500.0 302 
RE DISCCART 320000.0 3694500.0 297 
RE DISCCART 321000.0 3694500.0 293 
RE DISCCART 317000.0 3695500.0 316.6 
RE DISCCART 318000.0 3695500.0 311 
RE DISCCART 319000.0 3695500.0 305.8 
RE DISCCART 320000.0 3695500.0 299.2 
RE DISCCART 321000.0 3695500.0 418 
RE DISCCART 317000.0 3696500.0 321 
RE DISCCART 318000.0 3696500.0 317 
RE DISCCART 319000.0 3696500.0 308 
RE DISCCART 320000.0 3696500.0 311 
RE DISCCART 321000.0 3696500.0 348.3 
RE DISCCART 317000.0 3697500.0 375 
RE DISCCART 318000.0 3697500.0 319 
RE DISCCART 319000.0 3697500.0 360.3 
RE DISCCART 320000.0 3697500.0 321.3 
RE DISCCART 321000.0 3697500.0 313 
RE DISCCART 317000.0 3698500.0 341.8 
RE DISCCART 318000.0 3698500.0 351.7 
RE DISCCART 319000.0 3698500.0 332.6 
RE DISCCART 320000.0 3698500.0 327.6 
RE DISCCART 321000.0 3698500.0 313 
RE DISCCART 317000.0 3699500.0 358.2 
RE DISCCART 318000.0 3699500.0 580.3 
RE DISCCART 319000.0 3699500.0 384 
RE DISCCART 320000.0 3699500.0 396.4 
RE DISCCART 321000.0 3699500.0 324.7 
RE DISCCART 317000.0 3700500.0 350.7 
RE DISCCART 318000.0 3700500.0 516 
RE DISCCART 319000.0 3700500.0 413.7 
RE DISCCART 320000.0 3700500.0 433.3 
RE DISCCART 321000.0 3700500.0 331 
RE DISCCART 333000.0 3680500.0 237.4 
RE DISCCART 334000.0 3680500.0 232 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

335000 .O 
336000.0 
337000.0 
333000 .O 
334000.0 
335000.0 
336000.0 
337000.0 
333000.0 
334000.0 
335000.0 
336000.0 
337000.0 
333000.0 
334000.0 
335000.0 
336000.0 
337000.0 
333000.0 
334000 .O 
335000.0 
336000.0 
337000.0 
333000.0 
334000.0 
335000.0 
336000.0 
337000.0 
333000.0 
334000 .O 
335000.0 
336000.0 
337000.0 
333000.0 
334 000.0 
335000.0 
336000.0 
337000.0 
333000 .O 
334000.0 
335000 .O 
336000.0 

3680500.0 
3680500.0 
3680500.0 
3681500.0 
3681500.0 
3681500.0 
3681500.0 
3681500.0 
3682500.0 
3682500.0 
3682500.0 
3682500.0 
3682500.0 
3683500.0 
3683500.0 
3683500.0 
3683500.0 
3683500.0 
3684500.0 
3684500.0 
3684500.0 
3684500.0 
3684500.0 
3685500.0 
3685500.0 
3685500.0 
3685500.0 
3685500 .O 
3686500.0 
3686500.0 
3686500.0 
3686500.0 
3686500.0 
3687500.0 
3687500.0 
3687500.0 
3687500.0 
3687500.0 
3688500.0 
3688500.0 
3688500.0 
3688500.0 

231 
233.3 
254.6 
235.3 
232 
231.6 
235.5 
250.2 
235.9 
234.3 
232.3 
231.6 
281 
238.7 
234.7 _ _  ~. 
232.8 
233.2 
237.4 
236.8 
235.3 
235 
233.2 
236.8 
237.7 
235.9 
235 
234.7 
235.6 
243.5 
236.9 
235.6 
234.7 
235.2 
246.7 
242.3 
239 
237.4 
236.7 
250.2 
251 
249.4 
243.5 
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RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

337000.0 
333000.0 
334000.0 
335000.0 
336000.0 
337000.0 
333000.0 
334000 .O 
335000.0 
336000.0 
337000.0 
333000.0 
334000.0 
335000 .O 
336000.0 
337000.0 
333000.0 
334000.0 
335000.0 
336000.0 
337000.0 
333000.0 
334000.0 
335000.0 
336000.0 
337000.0 
333000 .O 
334000 .O 
335000.0 
336000.0 

3688500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3691500.0 
3691500.0 
3691500.0 
3691500 .O 
3691500 .O 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500 .O 
3693500.0 
3693500.0 
3693500.0 
3693500.0 
3693500.0 
3694500.0 
3694500.0 
3694500.0 
3694500 .O 

260.4 
254.6 
255.1 
250.2 
268.3 
272 
267.9 
258.2 
253.2 
269.6 
290.8 
264.9 
265.4 
264.9 
271 
287.7 
268.2 
274 - 2  
268.7 
272.2 
275.4 
274.2 
280.2 
273.3 
278.3 
280.4 
279.5 
283.6 
277.5 
284.1 

337000.0 3694500.0 281.4 
333000.0 3695500.0 285.9 
334000.0 3695500.0 287.9 __._.. 
335000.0 3695500.0 283.2 
336000.0 3695500.0 287.3 
337000.0 3695500.0 284.8 
333000.0 3696500.0 291.9 
334000.0 3696500.0 292.1 
335000.0 3696500.0 289.6 
336000.0 3696500.0 293.8 
337000.0 3696500.0 283.3 
333000.0 3697500.0 298.7 
334000.0 3697500.0 298.4 
335000.0 3697500.0 295.8 
336000.0 3697500.0 299 
337000.0 3697500.0 286.6 
333000.0 3698500.0 300.3 
334000.0 3698500.0 304.3 

RE DISCCART 335000.0 3698500.0 301.4 
RE DISCCART 336000.0 3698500.0 302.4 
RE DISCCART 337000.0 3698500.0 289.9 
RE DISCCART 333000.0 3699500.0 304.8 
RE DISCCART 334000.0 3699500.0 311.1 
RE DISCCART 335000.0 3699500.0 309.7 
RE DISCCART 336000.0 3699500.0 298.8 
RE DISCCART 337000.0 3699500.0 294.4 
RE DISCCART 333000.0 3700500.0 313.3 
RE DISCCART 334000.0 3700500.0 312.8 _.. -. 
RE DISCCART 335000.0 3700500.0 313.9 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

336000.0 
337000.0 
322000.0 
323000.0 
324000.0 
325000.0 
326000.0 
327000.0 
328000 .O 
329000.0 
330000.0 
331000.0 
332000.0 
322000.0 
323000.0 
324000 .O 
325000.0 
326000 .O 
327000.0 
328000.0 
329000.0 
330000.0 
331000.0 
332000.0 
322000.0 
323000.0 

3700500.0 
3700500.0 
3680500.0 
3680500.0 
3680500.0 
3680500.0 
3680500.0 
3680500.0 
3680500 .O 
3680500.0 
3680500.0 
3680500.0 
3680500.0 
3681500.0 
3681500.0 
3681500.0 
3681500 .O 
3681500.0 
3681500.0 
3681500.0 
3681500.0 
3681500.0 

3681500.0 
3682500.0 

3681500. o 

3682500.0 

303 
298.7 
307.8 
301.6 
290.9 
289.6 
284.8 
272.2 
264.9 
265.5 
253.1 
249.8 
243.7 
300.8 
289.5 
294.5 
286.9 
282.9 
271.6 
267.9 
256.2 
253 
243.9 
240.9 
286.4 
284.6 
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RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

324000 .O 
325000.0 
326000.0 
327000.0 
328000.0 
329000.0 
330000.0 
331000.0 
332000.0 
322000.0 
323000.0 
324000.0 
325000.0 
326000.0 
327000.0 

3682500.0 281.3 
3682500.0 277.3 
3682500.0 267.9 
3682500.0 266.7 
3682500.0 264 
3682500.0 259.5 
3682500.0 251.8 
3682500.0 242.7 
3682500.0 238.3 
3683500.0 287.2 
3683500.0 277.4 
3683500.0 279.2 
3683500.0 277.8 
3683500.0 265.1 
3683500.0 259.8 

RE DISCCART 328000.0 3683500.0 257.4 
RE DISCCART 329000.0 3683500.0 254.6 
RE DISCCART 330000.0 3683500.0 249.6 
RE DISCCART 331000.0 3683500.0 240.5 
RE DISCCART. 332000.0 3683500.0 239.1 
RE DISCCART 322000.0 3684500.0 279.7 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

323000.0 
324000.0 
325000.0 
326000.0 
327000.0 
328000.0 
329000.0 
330000.0 
331000.0 

3684500.0 274.4 
3684500.0 273.3 
3684500.0 267.7 
3684500.0 261.6 
3684500.0 254.6 
3684500.0 250.2 
3684500.0 248.4 
3684500.0 243.6 
3684500.0 243.2 

RE DISCCART 332000.0 3684500.0 245.4 
RE DISCCART 322000.0 3696500.0 301 
RE DISCCART 323000.0 3696500.0 289 
RE DISCCART 324000.0 3696500.0 290 
RE DISCCART 325000.0 3696500.0 288 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

326000.0 
327000.0 
328000.0 
329000.0 
330000.0 
331000.0 
332000.0 
322000.0 
323000.0 
324000.0 
325000.0 
326000.0 
327000.0 
328000.0 
329000.0 
330000.0 
331000.0 
332000.0 
322000.0 

3696500.0 
3696500.0 
3696500.0 
3696500.0 
3696500.0 
3696500.0 
3696500.0 
3697500.0 
3697500.0 
3697500.0 - ~ .  .__ ._  
3697500.0 
3697500.0 
3697500.0 
3697500.0 
3697500.0 
3697500.0 
3697500 .O 
3697500.0 
3698500.0 

290.5 
293.7 
292.6 
296.8 
292.6 
290.4 
291.3 
297 
292 
2 92 
291 ~. ~ 

295.8 
312.7 
296.6 
299.8 
295.7 
296.3 
294.7 
300.2 

RE DISCCART 323000.0 3698500.0 296 
RE DISCCART 324000.0 3698500.0 295 
RE DISCCART 325000.0 3698500.0 294.5 _. ... 
RE DISCCART 326000.0 3698500.0 298.3 
RE DISCGT 327000.0 3698500.0 301.8 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328000.0 
329000.0 
330000.0 
331000.0 
332000.0 
322000.0 
323000.0 
324000.0 
325000.0 
326000.0 
327000.0 
328000.0 
329000.0 
330000.0 
331000.0 
332000.0 
322000.0 
323000.0 
324000.0 
325000 .O 
326000 .O 
327000.0 
328000.0 
329000.0 
330000.0 
331000 .O 

3698500.0 
3698500.0 
3698500.0 
3698500 .O 
3698500.0 
3699500.0 
3699500.0 
3699500.0 
3699500.0 
3699500.0 
3699500 .O 
3699500.0 
3699500.0 
3699500.0 
3699500 .O 
3699500.0 
3700500.0 
3700500.0 
3700500.0 
3700500.0 
3700500 .O 
3700500.0 
3700500.0 
3700500.0 
3700500.0 
3700500.0 

302.7 
304 
298.5 
303.5 
299.5 
342.8 
299.8 
300 
312.4 
302.8 
306.8 
306.6 
308.2 
301.3 
307.5 
303.5 
308.7 
305 
304 
307 
307.2 
311.5 
310.1 
312.5 
308.5 
310.3 
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RE DISCCART 332000.0 3700500.0 310.1 
RE DISCCART 325000.0 3688500.0 261.8 
RE DISCCART 325100.0 3688500.0 261.8 
RE DISCCART 325200.0 3688500.0 261.8 
RE DISCCART 325300.0 3688500.0 261.8 
RE DISCCART 325400.0 3688500.0 261.9 
RE DISCCART 325500.0 3688500.0 261.8 
RE DISCCART 325600.0 3688500.0 261.8 
RE DISCCART 325700.0 3688500.0 261.5 
RE DISCCART 325800.0 3688500.0 261.2 
RE DISCCART 325900.0 3688500.0 260.9 
RE DISCCART 326000.0 3688500.0 260.9 
RE DISCCART 326100.0 3688500.0 260.6 
RE DISCCART 326200.0 3688500.0 259.9 
RE DISCCART 326300.0 3688500.0 259.1 
RE DISCCART 326400.0 3688500.0 259.1 
RE DISCCART 326500.0 3688500.0 259.8 
RE DISCCART 326600.0 3688500.0 260.8 
RE DISCCART 326700.0 3688500.0 262.1 
RE DISCCART 326800.0 3688500.0 262.1 
RE DISCCART 326900.0 3688500.0 262.1 
RE DISCCART 327000.0 3688500.0 262.4 
RE DISCCART 327100.0 3688500.0 262.3 
RE DISCCART 327200.0 3688500.0 261.9 
RE DISCCART 327300.0 3688500.0 260.9 
RE DISCCART 327400.0 3688500.0 260.4 
RE DISCCART 327500.0 3688500.0 260.8 
RE DISCCART 327600.0 3688500.0 261.8 
RE DISCCART 327700.0 3688500.0 262.4 
RE DISCCART 327800.0 3688500.0 262.6 
RE DISCCART 327900.0 3688500.0 264 
RE DISCCART 328000.0 3688500.0 264.9 
RE DISCCART 328100.0 3688500.0 264.6 
RE DISCCART 328200.0 3688500.0 264.9 
RE DISCCART 328300.0 3688500.0 265.2 
RE DISCCART 328400.0 3688500.0 265.5 
RE DISCCART 328500.0 3688500.0 265.8 
RE DISCCART 328600.0 3688500.0 265.5 
RE DISCCART 328700.0 3688500.0 265.3 
RE DISCCART 328800.0 3688500.0 264.9 
RE DISCCART 328900.0 3688500.0 264.2 
RE DISCCART 329000.0 3688500.0 263.4 
RE DISCCART 325000.0 3688600.0 262.1 
RE DISCCART 325100.0 3688600.0 262.3 
RE DISCCART 325200.0 3688600.0 262.1 
RE DISCCART 325300.0 3688600.0 262.3 
RE DISCCART 325400.0 3688600.0 262.2 
RE DISCCART 325500.0 3688600.0 262.1 
RE DISCCART 325600.0 3688600.0 262.1 
RE DISCCART 325700.0 3688600.0 261.9 
RE DISCCART 325800.0 3688600.0 261.6 
RE DISCCART 325900.0 3688600.0 261.4 
RE DISCCART 326000.0 3688600.0 261.2 
RE DISCCART 326100.0 3688600.0 260.9 
RE DISCCART 326200.0 3688600.0 260.5 
RE DISCCART 326300.0 3688600.0 259.3 
RE DISCCART 326400.0 3688600.0 259.8 
RE DISCCART 326500.0 3688600.0 261.2 
RE DISCCART 326600.0 3688600.0 261.6 
RE DISCCART 326700.0 3688600.0 262.1 
RE DISCCART 326800.0 3688600.0 262.6 
RE DISCCART 326900.0 3688600.0 262.3 
RE DISCCART 327000.0 3688600.0 262.8 
RE DISCCART 327100.0 3688600.0 262.6 
RE DISCCART 327200.0 3688600.0 262.4 
RE DISCCART 327300.0 3688600.0 261.6 
RE DISCCART 327400.0 3688600.0 261.6 
RE DISCCART 327500.0 3688600.0 262 
RE DISCCART 327600.0 3688600.0 262.4 
RE DISCCART 327700.0 3688600.0 262.9 
RE DISCCART 327800.0 3688600.0 263.4 
RE DISCCART 327900.0 3688600.0 264.3 
RE DISCCART 328000.0 3688600.0 264.9 
RE DISCCART 328100.0 3688600.0 265.2 
RE DISCCART 328200.0 3688600.0 265.3 
RE DISCCART 328300.0 3688600.0 265.7 
RE DISCCART 328400.0 3688600.0 265.9 
RE DISCCART 328500.0 3688600.0 266.1 
RE DISCCART 328600.0 3688600.0 266.2 
RE DISCCART 328700.0 3688600.0 265.6 
RE DI'SCCART 328800.0 3688600.0 265 
RE DISCCART 328900.0 3688600.0 264.3 
RE DISCCART 329000.0 3688600.0 263.8 
RE DISCCART 325000.0 3688700.0 262.2 
RE DISCCART 325100.0 3688700.0 262.4 
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Nested Receptors2 
RE DISCCART 325200.0 
RE DISCCART 325300.0 
RE DISCCART 325400.0 
RE DISCCART 325500.0 
RE DISCCART 325600.0 
RE DISCCART 325700.0 
RE DISCCART 325800.0 
RE DISCCART 325900.0 
RE DISCCART 326000.0 
RE DISCCART 326100.0 
RE DISCCART 326200.0 
RE DISCCART 326300.0 
RE DISCCART 326400.0 
RE DISCCART 326500.0 
RE DISCCART 326600.0 
RE DISCCART 326700.0 
RE DISCCART 326800.0 
RE DISCCART 326900.0 
RE DISCCART 327000.0 
RE DISCCART 327100.0 
RE DISCCART 327200.0 
RE DISCCART 327300.0 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART ~ ~ .. 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327400.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000 .O 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 ~ ~ 

326100.0 
326200.0 
326300.0 

3688700.0 262.1 
3688700.0 262.5 
3688700.0 262.7 
3688700.0 262.6 
3688700.0 262.4 
3688700.0 262.1 
3688700.0 262 
3688700.0 261.8 
3688700.0 261.5 
3688700.0 261.2 
3688700.0 260.9 
3688700.0 260.5 
3688700.0 260.8 
3688700.0 262.1 
3688700.0 262.4 
3688700.0 262.6 
3688700.0 263.2 
3688700.0 263.3 
3688700.0 263.3 
3688700.0 263.2 
3688700.0 262.6 
3688700.0 261.8 
3688700.0 262.2 
3688700.0 262.4 
3688700.0 262.9 .... ~~- . 
3688700.0 263.4 
3688700.0 263.8 
3688700.0 264.5 
3688700.0 264.9 
3688700.0 265.2 
3688700.0 265.5 
3688700.0 265.9 
3688700.0 266.3 
3688700.0 266.7 
3688700.0 266.8 
3688700.0 266.2 
3688700.0 265.4 
3688700.0 264.7 
3688700.0 264.1 
3688800.0 263 
3688800.0 263 
3688800.0 263 
3688800.0 263 
3688800.0 263.1 
3688800.0 263 
3688800.0 262.7 
3688800.0 262.5 
3688800.0 262.4 
3688800.0 262 
3688800.0 261.6 
3688800.0 261.5 
3688800.0 261.5 
3688800.0 261.5 

RE DISCCART 326400.0 3688800.0 261.5 
RE DISCCART 326500.0 3688800.0 262.1 
RE DISCCART 326600.0 3688800.0 262.9 
RE DISCCART 326700.0 3688800.0 263.7 
RE DISCCART 326800.0 3688800.0 264.3 
RE DISCCART 326900.0 3688800.0 264.3 
RE DISCCART 327000.0 3688800.0 264 
RE DISCCART 327100.0 3688800.0 263.6 
RE DISCCART 327200.0 3688800.0 263.1 
RE DISCCART 327300.0 3688800.0 262.4 
RE DISCCART 327400.0 3688800.0 262.7 
RE DISCCART 327500.0 3688800.0 263 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327600.0 
327700 .O 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 

3688800.0 263.3 
3688800.0 264 
3688800.0 264.3 
3688800.0 264.9 
3688800.0 265.3 
3688800.0 265.7 
3688800.0 265.8 
3688800.0 266.2 
3688800.0 266.7 
3688800.0 267.9 
3688800.0 267.9 
3688800.0 267.1 
3688800.0 265.5 
3688800.0 264.9 
3688800.0 264.4 
3688900.0 263.7 
3688900.0 263.1 
3688900.0 263.8 
3688900.0 264.1 
3688900.0 263.9 
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Nested Receptors2 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

325500.0 3688900.0 263.4 
325600.0 3688900.0 263.3 
325700.0 3688900.0 263 
325800.0 3688900.0 262.7 
325900.0 3688900.0 262.3 
326000.0 3688900.0 261.9 
326100.0 3688900.0 261.8 
326200.0 3688900.0 261.8 
326300.0 3688900.0 261.9 
326400.0 3688900.0 262.2 
326500.0 3688900.0 262.6 
326600.0 3688900.0 263.3 

RE DISCCART 326700.0 3688900.0 264.4 
RE DISCCART 326800.0 3688900.0 265.2 
RE DISCCART 326900.0 3688900.0 265.1 
RE DISCCART 327000.0 3688900.0 264.7 - - - - - . - . . . 
RE DISCCART 327100.0 3688900.0 264.3 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327200.0 
327300.0 
327400.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 
325100 .O 
325200.0 
325300.0 

3688900 .O 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3688900 .O 
3688900 .O 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3688900.0 
3689000.0 
3689000.0 
3689000.0 
3689000.0 

264 
263.4 
263.5 
263.6 
2 64 
264.3 
264.6 
265.2 
265.5 
266 
266.4 
266.6 
266.9 
267.5 
268 
267.6 
266.1 
265.2 
264.6 
264.1 
264.1 
264.6 
265.1 

RE DISCCART 325400.0 3689000.0 265.3 
RE DISCCART 325500.0 3689000.0 264 
RE DISCCART 325600.0 3689000.0 263.7 
RE DISCCART 325700.0 3689000.0 263.3 
RE DISCCART 325800.0 3689000.0 263 
RE DISCCART 325900.0 3689000.0 262.7 
RE DISCCART 326000.0 3689000.0 262.4 
RE DISCCART 326100.0 3689000.0 262.1 
RE DISCCART 326200.0 3689000.0 261.9 
RE DISCCART 326300.0 3689000.0 262.1 
RE DISCCART 326400.0 3689000.0 262.9 
RE DISCCART 326500.0 3689000.0 263.7 
RE DISCCART 326600.0 3689000.0 264.1 
RE DISCCART 326700.0 3689000.0 264.6 
RE DISCCART 326800.0 3689000.0 265.3 
RE DISCCART 326900.0 3689000.0 265.3 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327000.0 
327100.0 
327200.0 
327300.0 
327400.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200 .O 
328300.0 
328400.0 
328500.0 
328600.0 
328700 .O 
328800 .O 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300 .O 
325400.0 
325500.0 
325600.0 
325700.0 

3689000.0 
3689000.0 
3689000 .O 
3689000.0 
3689000 .O 
3689000.0 
3689000 .O 
3689000.0 
3689000.0 
3689000.0 
3689000 .O 
3689000.0 
3689000.0 
3689000.0 
3689000.0 
3689000.0 
3689000.0 
3689000.0 
3689000 .O 
3689000.0 
3689000.0 
3689100 -0 
3689100 .0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 

265.2 
264.8 
264.5 
264 
264 
264.1 
264.3 
264.6 
264.9 
265.5 
265.8 
266.2 
266.7 
266.9 
267.2 
267.3 
267 
266.5 
266.1 
265.2 
265.1 
264.6 
264.8 
264.9 
265.6 
265.3 
264.6 
264 
263.7 
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RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
326300.0 
326400.0 
326500.0 
326600.0 
326700 .O 
326800.0 
326900.0 
327000.0 
327100.0 
327200.0 
327300.0 
327400.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 

3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100 .O 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100.0 
3689100 .O 
3689100 .O 

263.3 
263 
262.7 
262.1 
262.1 
262.5 
264 ~~~ 

264.9 
264.9 
265.2 
265.3 
265.5 
265.5 
265.2 
264.9 
264.6 
264.3 
264.3 
264.6 
264.9 
265.2 
265.5 
266.1 
266.6 
267 
267.6 
267.9 
267.9 
267.2 
266.7 
266.1 
265.7 
265.3 

RE DISCCART 325000.0 3689200.0 265 
RE DISCCART 325100.0 3689200.0 265.1 
RE DISCCART 325200.0 3689200.0 265.7 
RE DISCCART 325300.0 3689200.0 266.5 
RE DISCCART 325400.0 3689200.0 266.1 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
326300.0 
326400.0 
326500.0 
326600.0 
326700.0 

3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200 .O 
3689200.0 
3689200.0 
3689200 .O 
3689200.0 
3689200.0 
3689200.0 

2 65 
264.5 
264.3 
264 
263.7 
263.4 
262.8 
262.6 
263.3 
265.2 
265.2 
265.1 
265.5 

RE DISCCART 326800.0 3689200.0 265.5 
RE DISCCART 326900.0 3689200.0 265.8 
RE DISCCART 327000.0 3689200.0 265.8 
RE DISCCART 327100.0 3689200.0 265.5 
RE DISCCART 327200.0 3689200.0 265.2 
RE DISCCART 327300.0 3689200.0 264.9 
RE DISCCART 327400.0 3689200.0 264.6 
RE DISCCART 327500.0 3689200.0 264.6 
RE DISCCART 327600.0 3689200.0 264.9 
RE DISCCART 327700.0 3689200.0 265.2 . - - - - - - . 
RE DISCCART 557800.0 3689200.0 265.6 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000 .O 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 

3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689200.0 
3689300.0 
3689300.0 
3689300.0 
3689300.0 
3689300.0 
3689300.0 
3689300.0 
3689300.0 
3689300.0 
3689300.0 
3689300.0 

266.1 
266.5 
2 67 
267.6 
2 68 
268.2 
268.2 
267.5 
267.1 
266.7 
266.3 
265.9 
265.4 
265.1 
266.1 
267.8 
267.7 
264.9 
264.7 
264.3 
264.2 
263.8 
263.7 

Nested Receptors2 
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RE DISCCART 326100.0 3689300.0 263.6 
Nested Receptors2 

RE DISCCART 
RE DISCCART 
RE DISCCART a RE DISCCART 
RE DISCCART 
RE DISCCART ~~ ~ 

RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

326200.0 
326300 .O 
326400.0 
326500.0 
326600.0 
326700.0 
326800.0 
326900.0 
327000.0 
327100.0 
327200.0 
327300.0 
327400 .O 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000 .O 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 

3689300.0 263.6 
3689300.0 264 
3689300.0 264.6 
3689300.0 265.3 
3689300.0 265.5 
3689300.0 265.5 
3689300.0 265.9 
3689300.0 266.1 
3689300.0 266.1 
3689300.0 265.8 
3689300.0 265.5 
3689300.0 265.4 
3689300.0 264.9 
3689300.0 264.9 
3689300.0 265.1 
3689300.0 265.5 
3689300.0 265.9 
3689300.0 266.4 
3689300.0 266.8 
3689300.0 267.3 
3689300.0 267.9 
3689300.0 268.2 
3689300.0 268.3 
3689300.0 268.2 

RE DISCCART 328600.0 3689300.0 267.7 
RE DISCCART 328700.0 3689300.0 267.3 
RE DISCCART 328800.0 3689300.0 267 
RE DISCCART 328900.0 3689300.0 266.6 
RE DISCCART 329000.0 3689300.0 266.4 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

325000 .O 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700 .O 

3689400.0 
3689400.0 
3689400.0 
3689400.0 
3689400 .O 
3689400.0 
3689400.0 
3689400.0 

325800.0 3689400.0 
325900.0 3689400.0 
326000.0 3689400.0 ._... 
326100.0 3689400.0 
326200.0 3689400.0 
326300.0 3689400.0 
326400.0 3689400.0 
326500.0 3689400.0 
326600.0 3689400 .O 
326700.0 3689400.0 
326800.0 3689400.0 
326900.0 3689400.0 

265.8 
265.7 
267.3 
268.3 
268.6 
265.2 
264.9 
264.6 
264.3 
2 64 
2 64 
2 64 
264.3 
265 
264.9 
265.2 
265.7 
266.1 
266.4 
266.4 

RE DISCCART 327000.0 3689400.0 266.4 
RE DISCCART 327100.0 3689400.0 266.1 
RE DISCCART 327200.0 3689400.0 265.9 
RE DISCCART 327300.0 3689400.0 265.5 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327400 .O 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 . ~ - . ~  
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
326300.0 

3689400.0 
3689400.0 
3689400.0 
3689400.0 
3689400.0 
3689400.0 
3689400 .O 
3689400 .O 
3689400.0 
3689400.0 
3689400.0 
3689400.0 
3689400.0 
3689400 .O 
3689400.0 
3689400.0 
3689400.0 
3689500.0 
3689500 .O 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 
3689500.0 

265.2 
264.9 
265.2 
265.8 
266.3 
266.7 
267.1 
267.6 
268.2 
268.3 
268.5 
268.2 
267.9 
267.6 
267.3 
266.9 
266.7 
266.8 
267.1 
267.9 
268.3 
268.2 
265.2 
265.2 
264.9 
264.6 
264.4 
264.3 
264.3 
264.5 
265.1 
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RE DISCCART 326400.0 3689500.0 265.4 
RE DISCCART 326500.0 3689500.0 265.2 

RE DISCCART 326700.0 3689500.0 266.7 
RE DISCCART 326600.0 36e9500.0 265.6 

RE DISCCART 326800.0 3689500.0 266.8 
RE DISCCART 326900.0 3689500.0 266.8 

RE DISCCART 327100.0 36e9500.0 266.7 
RE DISCCART 327200.0 36e9500.0 266.5 

RE DISCCART 327000.0 3689500.0 266.7 

RE DISCCART 327300.0 3689500.0 266.1 
RE DISCCART 327400.0 3689500.0 265.4 
RE DISCCART 327500.0 3689500.0 265.2 
RE DISCCART 327600.0 3689500.0 265.5 
RE DISCCART 327700.0 3689500.0 266 

RE DISCCART 327900.0 3689500.0 267 
RE DISCCART 328000.0 3689500.0 267.4 
RE DISCCART 328100.0 3689500.0 267.8 
RE DISCCART 328200.0 3689500.0 268.2 
RE DISCCART 328300.0 3689500.0 268.5 
RE DISCCART 328400.0 3689500.0 268.8 

RE DISCCART 328600.0 3689500.0 268.2 
RE DISCCART 328700.0 3689500.0 267.9 

RE DISCCART 328900.0 3689500.0 267.2 
RE DISCCART 329000.0 3689500.0 267 

RE DISCCART 327800.0 36e9500.0 266.5 

RE DISCCART 328500.0 36~19500.0 268.5 

RE DISCCART 328800.0 36e9500.0 267.6 

RE DISCCART 325000.0 36e9600.0 267.3 
RE DISCCART 325100.0 36e9600.0 267.8 
RE DISCCART 325200.0 3689600.0 267.9 
RE DISCCART 325300.0 3689600.0 268.5 
RE DISCCART 325400.0 3689600.0 268.5 

RE DISCCART 325600.0 3689600.0 265.4 
RE DISCCART 325700.0 3689600.0 264.9 
RE DISCCART 325800.0 3689600.0 264.9 
RE DISCCART 325900.0 3689600.0 264.7 
RE DISCCART 326000.0 3689600.0 264.6 
RE DISCCART 326100.0 3689600.0 264.6 

RE DISCCART 326300.0 3689600.0 264.9 
RE DISCCART 326400.0 3689600.0 268 
RE DISCCART 326500.0 3689600.0 266.5 
RE DISCCART 326600.0 3689600.0 266.1 
RE DISCCART 326700.0 3689600.0 267 
RE DISCCART 326800.0 3689600.0 267.4 
RE DISCCART 326900.0 3689600.0 267.5 
RE DISCCART 327000.0 3689600.0 267.5 
RE DISCCART 327100.0 3689600.0 267.2 
RE DISCCART 327200.0 3689600.0 266.9 
RE DISCCART 327300.0 3689600.0 266.4 
RE DISCCART 327400.0 3689600.0 265.7 
RE DISCCART 327500.0 3689600.0 265.3 

RE DISCCART 327700.0 3689600.0 266.3 
RE DISCCART 327800.0 3689600.0 266.8 
RE DISCCART 327900.0 3689600.0 267.3 
RE DISCCART 328000.0 3689600.0 267.7 
RE DISCCART 328100.0 3689600.0 268.1 
RE DISCCART 328200.0 3689600.0 268.5 
RE DISCCART 328300.0 3689600.0 268.7 
RE DISCCART 328400.0 3689600.0 268.8 
RE DISCCART 328500.0 3689600.0 268.8 
RE DISCCART 328600.0 3689600.0 268.5 
RE DISCCART 328700.0 3689600.0 268.2 

RE DISCCART 328900.0 3689600.0 267.7 

RE DISCCART 325000.0 3689700.0 267.7 
RE DISCCART 325100.0 3689700.0 268.2 
RE DISCCART 325200.0 3689700.0 268.2 
RE DISCCART 325300.0 3689700.0 268.2 
RE DISCCART 325400.0 3689700.0 268.3 
RE DISCCART 325500.0 3689700.0 266.1 
RE DISCCART 325600.0 3689700.0 265.8 
RE DISCCART 325700.0 3689700.0 265.3 
RE DISCCART 325800.0 3689700.0 265.2 
RE DISCCART 325900.0 3689700.0 264.9 
RE DISCCART 326000.0 3689700.0 264.9 
RE DISCCART 326100.0 3689700.0 264.6 
RE DISCCART 326200.0 3689700.0 264.6 
RE DISCCART 328000.0 3689700.0 267.9 
RE DISCCART 328100.0 3689700.0 268.4 
RE DISCCART 328200.0 3689700.0 268.5 
RE DISCCART 328300.0 3689700.0 268.8 

RE DISCCART 325500.0 36e9600.0 265.7 

RE DISCCART 326200.0 36e9600.0 264.6 

0 

RE DISCCART 327600.0 3689600.0 265.8 

RE DISCCART 328eoo.o 3689600.0 267.9 

RE DISCCART 329000.o 36e9600.0 267.5 

Nested Receptors2 
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RE DISCCART 328400.0 3689700.0 269.1 
RE DISCCART 328500.0 3689700.0 269.1 
RE DISCCART 328600.0 3689700.0 268.8 
RE DISCCART 328700.0 3689700.0 268.5 
RE DISCCART 328800.0 3689700.0 268.2 
RE DISCCART 328900.0 3689700.0 268.2 
RE DISCCART 329000.0 3689700.0 267.9 
RE DISCCART 325000.0 3689800.0 268.2 
RE DISCCART 325100.0 3689800.0 268.2 
RE DISCCART 325200.0 3689800.0 268.5 
RE DISCCART 325300.0 3689800.0 268.5 
RE DISCCART 325400.0 3689800.0 268.3 
RE DISCCART 325500.0 3689800.0 266.7 
RE DISCCART 325600.0 3689800.0 266.3 
RE DISCCART 325700.0 3689800.0 265.8 
RE DISCCART 325800.0 3689800.0 265.3 
RE DISCCART 325900.0 3689800.0 265.1 
RE DISCCART 326000.0 3689800.0 264.9 
RE DISCCART 326100.0 3689800.0 264.7 
RE DISCCART 326200.0 3689800.0 264.6 
RE DISCCART 328000.0 3689800.0 268.2 
RE DISCCART 328100.0 3689800.0 268.6 
RE DISCCART 328200.0 3689800.0 268.9 
RE DISCCART 328300.0 3689800.0 269.1 
RE DISCCART 328400.0 3689800.0 269.4 
RE DISCCART 328500.0 3689800.0 269.4 
RE DISCCART 328600.0 3689800.0 269.1 
RE DISCCART 328700.0 3689800.0 269 
RE DISCCART 328800.0 3689800.0 268.8 
RE DISCCART 328900.0 3689800.0 268.3 
RE DISCCART 329000.0 3689800.0 268.2 
RE DISCCART 325000.0 3689900.0 268.2 
RE DISCCART 325100.0 3689900.0 268.2 
RE DISCCART 325200.0 3689900.0 268.5 
RE DISCCART 325300.0 3689900.0 268.5 
RE DISCCART 325400.0 3689900.0 268.3 
RE DISCCART 325500.0 3689900.0 267 
RE DISCCART 325600.0 3689900.0 266.6 
RE DISCCART 325700.0 3689900.0 266.3 
RE DISCCART 325800.0 3689900.0 265.8 
RE DISCCART 325900.0 3689900.0 265.4 
RE DISCCART 326000.0 3689900.0 265.2 
RE DISCCART 326100.0 3689900.0 264.9 
RE DISCCART 326200.0 3689900.0 264.7 
RE DISCCART 328000.0 3689900.0 268.3 
RE DISCCART 328100.0 3689900.0 268.8 
RE DISCCART 328200.0 3689900.0 269.3 
RE DISCCART 328300.0 3689900.0 269.6 
RE DISCCART 328400.0 3689900.0 269.7 
RE DISCCART 328500.0 3689900.0 269.7 
RE DISCCART 328600.0 3689900.0 269.6 
RE DISCCART 328700.0 3689900.0 269.4 
RE DISCCART 328800.0 3689900.0 269.3 
RE DISCCART 328900.0 3689900.0 268.9 

Nested Receptors2 

RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600 .O 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 

3689900.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000 .O 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000.0 
3690000,O 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 

268.7 
268.2 
268.2 
268.2 
268.5 
268.3 
267.6 
267.2 
266.8 
266.4 
266 
265.5 
265.2 
264.9 
268.6 
269.1 
269.7 
270.1 
270.4 
270.4 
270.3 
270.1 
269.7 
269.4 
269.1 
268.2 
268.4 
268.6 
269.1 
268.9 
268 
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RE DTSCCART 325600.0 3690100.0 267.7 
Nested Receptors2 

__. . . .... ~ . .  . _. . 

RE DISCCART 325700.0 3690100.0 267.4 
RE DISCCART 325800.0 3690100.0 267 
RE DISCCART 325900.0 3690100.0 266.6 0 - RE DISCCART 326000.0 3690100.0 266 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
& DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

326100.0 
326200.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700,O 
328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
328000.0 
328100.0 
328200.0 
328300.0 

3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690100.0 
3690200.0 
3690200.0 
3690200.0 
3690200.0 
3690200.0 
3690200.0 
3690200.0 
3690200.0 
3690200.0 
3690200.0 
3690200 .O 
3690200.0 
3690200.0 
3690200.0 
3690200 .O 
3690200.0 
3690200.0 

328400.0 3690200.0 
328500.0 3690200.0 
328600.0 3690200.0 
328700.0 3690200.0 
328800.0 3690200.0 
328900.0 3690200.0 

265.6 
265.2 
268.9 
269.4 
270.1 
270.6 
271.2 
271.3 
210.8 
210.5 
270.2 
270 
269.7 
268.2 
268.5 
269.3 
269.3 
269.1 
268.7 
268.2 
267.9 
267.6 
267.1 
266.6 
266 
265.2 
269.1 
269.7 
270.4 
271 
271.4 
271.6 
271.3 
271 ~~ 

270.9 
270.5 

RE DISCCART 329000.0 3690200.0 270.3 
RE DISCCART 325000.0 3690300.0 268.8 
RE DISCCART 325100.0 3690300.0 269.3 
RE DISCCART 325200.0 3690300.0 270.4 a RE DISCCART 325300.0 3690300.0 271 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

325400.0 3690300.0 
325500.0 3690300.0 
325600.0 3690300.0 
325700.0 3690300.0 
325800.0 3690300.0 
325900.0 3690300.0 
326000.0 3690300.0 
326100.0 3690300.0 
326200.0 3690300.0 
328000.0 3690300.0 
328100.0 3690300.0 
328200.0 3690300.0 
328300.0 3690300.0 
328400.0 3690300.0 
328500.0 3690300.0 
328600.0 3690300.0 
328700.0 3690300.0 
328800.0 3690300.0 
328900.0 3690300.0 
329000.0 3690300.0 
325000.0 3690400.0 
325100.0 3690400.0 
325200.0 3690400.0 
325300.0 3690400.0 
325400.0 3690400.0 
325500.0 3690400.0 
325600.0 3690400.0 
325700.0 3690400.0 
325800.0 3690400.0 
325900.0 3690400.0 
326000.0 3690400.0 
326100.0 3690400.0 
326200.0 3690400.0 
328000.0 3690400.0 
328100.0 3690400.0 
328200.0 3690400.0 
328300.0 3690400.0 
328400.0 3690400.0 
328500.0 3690400.0 

271 
269.4 
268.7 
268.5 
268.2 
267.8 
267.1 
266.4 
265.4 
269.4 
270.1 
270.7 
271.3 
271.6 
271.6 
271.6 
271.6 
271.3 ~ ~~~ 

271.3 
270.8 
269.5 
270.4 
271.1 
271.4 
271.7 
270.2 
269.5 
269.1 
268.8 
268.2 
267.8 
261.4 
266.8 
269.9 
270.4 
271 
211.5 
271.6 
271.9 
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RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500 .O 
325600.0 
325700.0 

3690400 .O 
3690400 .O 
3690400 .O 
3690400.0 
3690400 .O 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 

271.9 
271.9 
271.6 
271.3 
271.3 
269.7 
270.7 
271.3 
271.6 
271.5 
270.9 
270 
269.7 

RE DISCCART 325800.0 3690500.0 269.1 
RE DISCCART 325900.0 3690500.0 268.6 
RE DISCCART 326000.0 3690500.0 268.2 
RE DISCCART 326100.0 3690500.0 268.1 ~ __._. 
RE DISCCART 326200.0 3690500.0 267.6 ~ 

RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327500.0 
327600 .O 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400 .O 

3690500.0 269.8 
3690500.0 269.6 
3690500.0 269.6 
3690500.0 269.6 
3690500.0 269.7 
3690500.0 270.3 
3690500 .O 270.7 
3690500.0 271.3 
3690500 .O 271.6 
3690500.0 271.9 

RE DISCCART 328500.0 3690500.0 272.1 
RE DISCCART 328600.0 3690500.0 272.2 
RE DISCCART 328700.0 3690500.0 272.2 
RE DISCCART 328800.0 3690500.0 272.1 . - - - - - - - . -. . . 
RE DISCCART 328900.0 3690500.0 27i.8 
RE DISCCART 329000.0 3690500.0 271.6 
RE DISCCART 325000.0 3690600.0 269.8 
RE DISCCART 325100.0 3690600.0 270.9 
RE DISCCART 325200.0 3690600.0 271.3 
RE DISCCART 325300.0 3690600.0 271.6 . - _ - - _ - - - - . 
RE DISCCART 325400.0 3690600.0 271.3 
RE DISCCART 325500.0 3690600.0 271.3 
RE DISCCART 325600.0 3690600.0 270.9 
RE DISCCART 325700.0 3690600.0 270.2 
RE DISCCART 325800.0 3690600.0 269.4 
RE DISCCART 325900.0 3690600.0 269.1 .- _ _ _ _ _  ~. ___.. 
RE DISCCART 326000.0 3690600.0 268.6 
RE DISCCART 326100.0 3690600.0 268.5 
RE DISCCART 326200.0 3690600.0 268.1 
RE DISCCART 327500.0 3690600.0 270.4 
RE DISCCART 327600.0 3690600.0 270.4 
RE DISCCART 327700.0 3690600.0 270.1 
RE DISCCART 327800.0 3690600.0 270.1 
RE DISCCART 327900.0 3690600.0 270.4 
RE DISCCART 328000.0 3690600.0 270.7 
RE DISCCART 328100.0 3690600.0 271 
RE DISCCART 328200.0 3690600.0 271.6 
RE DISCCART 328300.0 3690600.0 272 
RE DISCCART 328400.0 3690600.0 272.2 
RE DISCCART 328500.0 3690600.0 272.5 
RE DISCCART 328600.0 3690600.0 272.5 
RE DISCCART 328700.0 3690600.0 272.5 
RE DISCCART 328800.0 3690600.0 272.5 
RE DISCCART 328900.0 3690600.0 272.4 
RE DISCCART 329000.0 3690600.0 272.2 
RE DISCCART 325000.0 3690700.0 270.5 
RE DISCCART 325100.0 3690700.0 271.3 
RE DISCCART 325200.0 3690700.0 271.6 
RE DISCCART 325300.0 3690700.0 271.6 
RE DISCCART 325400.0 3690700.0 271.7 
RE DISCCART 325500.0 3690700.0 271.6 
RE DISCCART 325600.0 3690700.0 271.1 
RE DISCCART 325700.0 3690700.0 270.6 
RE DISCCART 325800.0 3690700.0 270.1 
RE DISCCART 325900.0 3690700.0 269.7 
RE DISCCART 326000.0 3690700.0 269.3 
RE DISCCART 326100.0 3690700.0 268.8 
RE DISCCART 326200.0 3690700.0 268.3 
RE DISCCART 327500.0 3690700.0 270.9 
RE DISCCART 327600.0 3690700.0 270.7 
RE DISCCART 327700.0 3690700.0 270.5 
RE DISCCART 327800.0 3690700.0 270.6 
RE DISCCART 327900.0 3690700.0 270.7 
RE DISCCART 328000.0 3690700.0 271 
RE DISCCART 328100.0 3690700.0 271.2 
RE DISCCART 328200.0 3690700.0 271.9 
RE DISCCART 328300.0 3690700.0 272.2 
- 
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RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328400.0 
328500.0 
328600.0 
328700 .O 
328800.0 
328900.0 
329000 .O 
325000.0 
325100.0 
325200.0 
325300 .O 
3254 00.0 
325500.0 
325600.0 
325700.0 
325800 .O 
325900.0 
326000 .O 
326100.0 
326200 .O 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 

36907OO.O 
3690700.0 
3690700.0 
3690700.0 
3690700.0 
3690700.0 
3690700.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 

272.6 
272.9 
273.1 
273.2 
272.9 
272.9 
272.5 
271.1 
271.6 
271.8 
271.9 
272 
272.1 
271 
271 
270.6 
270.1 
269.7 
269.1 
268.7 
271.2 
271 
270.8 
270.8 
271 
271.2 

RE DISCCART 328100.0 3690800.0 271.4 
RE DISCCART 328200.0 3690800.0 271.9 
RE DISCCART 328300.0 3690800.0 272.5 
RE DISCCART 328400.0 3690800.0 272.8 .- _ _ _ _ _  ~ 

RE DISCCART 328500.0 3690800.0 273.3 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328600.0 
328700.0 
328800 .O 
328900.0 
329000.0 
325000 .O 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 . _ ~  .. 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
327500.0 

3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690800.0 
3690900.0 
3690900.0 
3690900.0 
3690900.0 
3690900 .O 
3690900.0 
3690900 .O 
3690900 .O 
3690900.0 
3690900.0 
3690900.0 
3690900.0 
3690900.0 
3690900.0 

273.9 
274 
273.7 
273.4 
273 
271.4 
271.8 
271.9 
272.2 
272.3 
272.5 
271.4 
271.6 
271 
270.4 
270.1 
269.7 
269.4 
271.8 

327600.0 3690900.0 271.3 
327700.0 3690900.0 271 
327800.0 3690900.0 271.3 
327900.0 3690900.0 271.3 
328000.0 3690900.0 271.4 
328100.0 3690900.0 271.9 
328200.0 3690900.0 272.5 

RE DISCCART 328300.0 3690900.0 272.8 
RE DISCCART 328400.0 3690900.0 273.3 
RE DISCCART 328500.0 3690900.0 273.7 
RE DISCCART 328600.0 3690900.0 274.3 ~ ~~- -~ 
RE DISCCART 328700.0 3690900.0 274.6 
RE DISCCART 328800.0 3690900.0 274.3 
RE DISCCART 328900.0 3690900.0 273.9 
RE DISCCART 329000.0 3690900.0 273.4 
RE DISCCART 325000.0 3691000.0 271.6 
RE DISCCART 325100.0 3691000.0 272.1 
RE DISCCART 325200.0 3691000.0 272.2 
RE DISCCART 325300.0 3691000.0 272.5 
RE DISCCART 325400.0 3691000.0 272.9 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
327500 .O 
327600.0 
327700.0 
327800.0 
327900 .O 
328000.0 
328100.0 

3691000 .O 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 
3691000.0 

272.8 
272.1 
271.8 
271.3 
270.7 
270.4 
270.1 
269.8 
272.2 
271.9 
271.7 
271.7 
272 
272.3 
272.6 
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RE DISCCART ~ ___. - 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800 .O 
325900.0 
326000.0 
326100.0 
326200.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
32e400.o 
328500.0 
328600.0 

3691000.0 272.8 
3691000.0 273.2 
3691000.0 273.6 
3691000.0 274 
3691000.0 274.4 
3691000.0 275 
3691000.0 274.5 
3691000.0 274.4 
3691000.0 274 
3691100.0 271.9 
3691100.0 272.4 
3691100.0 272.7 
3691100.0 273 
3691100.0 273.2 
3691100.0 273.3 
3691100.0 272.6 
3691100.0 272.1 
3691100.0 271.6 
3691100.0 271 
3691100.0 270.7 
3691100.0 270.4 
3691100.0 270.2 
3691100.0 272.6 
3691100.0 272.7 
3691100.0 272.5 
3691100.0 272.7 
3691100.0 273 
3691100.0 273 
3691100.0 273.1 
3691100.0 273.3 ~ . . ~ ~  .... ~.~~ 
3691100.0 273.5 
3691100.0 273.8 
3691100.0 274.3 
3691100.0 274.6 

RE DISCCART 328700.0 3691100.0 275.2 
RE DISCCART 328800.0 3691100.0 275.9 
RE DISCCART 328900.0 3691100.0 275.8 
RE DISCCART 329000.0 3691100.0 274.7 
RE DISCCART 325000.0 3691200.0 272.7 
RE DISCCART 325100.0 3691200.0 273.7 
RE DISCCART 325200.0 3691200.0 273.7 
RE DISCCART 325300.0 3691200.0 273.4 
RE DISCCART 325400.0 3691200.0 273.5 
RE DISCCART 325500.0 3691200.0 273.7 
RE DISCCART 325600.0 3691200.0 273.1 
RE DISCCART 325700.0 3691200.0 272.5 
RE DISCCART 325800.0 3691200.0 271.6 
RE DISCCART 325900.0 3691200.0 271 
RE DISCCART 326000.0 3691200.0 270.7 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

32 6100,O 
326200.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328 900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
326300.0 
326400.0 
326500.0 

3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 . . . - - . . . . 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691200.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 

270.7 
270.7 
273.1 
273.1 
273.2 
273.6 
274 
274 
273.7 
273.7 
273.8 
274.2 
27416 
275 
275.5 
277.1 
277.4 
277.2 
273.7 - -. 
274.3 
214.3 
274 
274.1 
274.1 
273.6 
273 
272 
271.3 
271.1 
271 
270.9 
270.8 
270.8 
270.7 ~ _ ~ .  

RE DISCCART 326600.0 3691300.0 270.9 
RE DISCCART 326700.0 3691300.0 271 
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RE DISCCART 326800.0 3691300.0 271 
RE DISCCART 326900.0 3691300.0 271.3 

Nested Receptors2 

RE DISCCART 327000.0 3691300.0 271.8 
RE DISCCART 327100.0 3691300.0 272.5 
RE DISCCART 327200.0 3691300.0 272.9 . - - - - - - - . - - -. . . . . . . - - . - 
RE DISCCART 327300.0 3691300.0 273.4 
RE DISCCART 327400.0 3691300.0 273.8 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327500.0 
327600.0 
327700.0 
327800.0 
327900 .O 
328000.0 
328100 .O 
328200.0 
328300.0 
328400 .O 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 

3691300.0 274 
3691300.0 274 
3691300.0 273.8 
3691300.0 274.1 
3691300.0 278.5 
3691300.0 277.3 
3691300.0 274.4 
3691300.0 274 
3691300.0 274.1 
3691300.0 274.4 
3691300.0 274.9 
3691300.0 275.2 
3691300.0 275.5 
3691300.0 276.1 
3691300.0 276.4 
3691300.0 276 
3691400.0 273.7 
3691400.0 274.3 
3691400.0 274.5 

RE DISCCART 325300.0 3691400.0 274.3 
RE DISCCART 325400.0 3691400.0 274.4 
RE DISCCART 325500.0 3691400.0 274.5 
RE DISCCART 325600.0 3691400.0 274.3 
RE DISCCART 325700.0 3691400.0 273.6 
RE DISCCART 325800.0 3691400.0 272.7 
RE DISCCART 325900.0 3691400.0 271.9 
RE DISCCART 326000.0 3691400.0 271.6 
RE DISCCART 326100.0 3691400.0 271.5 
RE DISCCART 326200.0 3691400.0 271.1 
RE DISCCART 326300.0 3691400.0 271 
RE DISCCART 326400.0 3691400.0 271.2 
RE DISCCART 326500.0 3691400.0 271 
RE DISCCART 326600.0 3691400.0 271 
RE DISCCART 326700.0 3691400.0 271 
RE DISCCART 326800.0 3691400.0 271 
RE DISCCART 326900.0 3691400.0 271 
RE DISCCART 327000.0 3691400.0 271.6 
RE DISCCART 327100.0 3691400.0 272.3 
RE DISCCART 327200.0 3691400.0 273.2 
RE DISCCART 327300.0 3691400.0 274 
RE DISCCART 327400.0 3691400.0 274.3 
RE DISCCART 327500.0 3691400.0 275.1 
RE DISCCART 327600.0 3691400.0 276.6 
RE DISCCART 327700.0 3691400.0 275.3 
RE DISCCART 327800.0 3691400.0 274.1 
RE DISCCART 327900.0 3691400.0 277.6 
RE DISCCART 328000.0 3691400.0 276.3 
RE DISCCART 328100.0 3691400.0 274.9 
RE DISCCART 328200.0 3691400.0 274.3 
RE DISCCART 328300.0 3691400.0 274.5 
RE DISCCART 328400.0 3691400.0 274.8 
RE DISCCART 328500.0 3691400.0 275.1 
RE DISCCART 328600.0 3691400.0 275.5 
RE DISCCART 328700.0 3691400.0 275.8 ~ ~~ . . .  ~. 
RE DISCCART 328800.0 3691400.0 275.8 
RE DISCCART 328900.0 3691400.0 276.1 
RE DISCCART 329000.0 3691400.0 276.1 
RE DISCCART 325000.0 3691500.0 273.3 
RE DISCCART 325100.0 3691500.0 274.3 
RE DISCCART 325200.0 3691500.0 274.6 
RE DISCCART 325300.0 3691500.0 274.6 - _ ~ ~ _ _ ~ .  
RE DISCCART 325400.0 3691500.0 275 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

325500 .O 
325600.0 
325700 .O 
325800.0 
325900.0 
326000 .O 
326100.0 
326200.0 
326300.0 
326400 -0 
326500.0 
326600.0 
326700 .O 
326800 .O 
326900.0 
327000.0 

3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 

274.9 
274.6 
274.1 
273.7 
273 
272.5 
271.9 
271.6 
271.5 
271.6 
271.6 
271.6 
271.3 
271.3 
271.3 
271.3 
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RE DISCCART . - - - - . . 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE D I S C W T  
RE DISCCART 
RE DISCCART a RE DISCCART 

327100 .O 
327200.0 
327300.0 
327400.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
326300.0 

3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691500.0 
3691600.0 
3691600.0 
3691600.0 
3691 600.0 
3691600.0 
3691600.0 
3691600.0 
3691600 .O 
3691600.0 
3691600.0 
3691600.0 
3691 600.0 
3691600.0 
3691600.0 

272.3 
273.6 
275.2 
278.6 
284.3 
294.7 
284 
276.6 
275.5 
275.8 
275.5 
275.2 
275.2 
275.5 
275.5 
275.9 
276.1 
276.5 
276.5 
276.5 
273.5 
274.4 
274.6 
274.9 
275.2 
275.2 
275 
274.7 
274 -3 
273.6 
273 
272.6 
272.3 
272.2 

326400.0 3691600.0 272.2 
326500.0 3691600.0 272 
326600.0 3691600.0 272 
326700.0 3691600.0 271.9 
326800.0 3691600.0 271.9 
326900.0 3691600.0 271.7 
327000.0 3691600.0 271.4 
327100.0 3691600.0 272.3 
327200.0 3691600.0 273.1 
327300.0 3691600.0 274.7 
327400.0 3691600.0 280.1 
327500.0 3691600.0 297.3 - 

RE DISCCART 327600.0 3691600.0 320 
RE DISCCART 327700.0 3691600.0 306.1 
RE DISCCART 327800.0 3691600.0 293.9 
RE DISCCART 327900.0 3691600.0 277.2 ~- 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328000.0 3691600.0 276.5 
328100.0 3691600.0 276.1 
328200.0 3691600.0 275.9 
328300.0 3691600.0 276.1 
328400.0 3691600.0 276.1 
328500.0 3691600.0 276.1 
328600.0 3691600.0 276.3 
328700.0 3691600.0 276.5 
328800.0 3691600.0 276.8 
328900.0 3691600.0 277 
329000.0 3691600.0 277.1 
325000.0 3691700.0 273.8 
325100.0 3691700.0 274.5 
325200.0 3691700.0 274.9 
325300.0 3691700.0 275.2 
325400.0 3691700.0 275.5 
325500.0 3691700.0 275.7 
325600.0 3691700.0 275.5 
325700.0 3691700.0 275 
325800.0 3691700.0 274.6 
325900.0 3691700.0 274 
326000.0 3691700.0 273.4 
326100.0 3691700.0 273.1 
326200.0 3691700.0 272.9 
326300.0 3691700.0 272.7 
326400.0 3691700.0 272.7 
326500.0 3691700.0 272.5 
326600.0 3691700.0 272.5 
326700.0 3691700.0 272.4 
326800.0 3691700.0 272.3 
326900.0 3691700.0 272.2 
327000.0 3691700.0 272.2 
327100.0 3691700.0 272.2 
327200.0 3691700.0 272.7 
327300.0 3691700.0 274.3 
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Nested Receptors2 
RE DISCCART 327400.0 3691700.0 279 
RE DISCCART 327500.0 3691700.0 302.4 
RE DISCCART 327600.0 3691700.0 346.3 
RE DISCCART 327700.0 3691700.0 345 
RE DISCCART 327800.0 3691700.0 313 
RE DISCCART 327900.0 3691700.0 283.1 _ _  ... ~ ~~.~ .... ~ 

RE DISCCART 328000.0 3691700.0 277.1 .- _ _ _ _ _  ~ 

RE DISCCART 328100.0 3691700.0 276.5 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328200.0 
328300.0 
328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000 .O 
325100.0 
325200.0 
325300 .O 
325400.0 
325500.0 
325600.0 
325700 .O 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
326300.0 
326400.0 

3691700.0 
3691700.0 
3691700.0 276.7 
3691700.0 276.5 
3691700.0 276.5 
3691700.0 276.7 
3691700.0 277.1 
3691700.0 277.4 
3691700.0 277.5 
3691800.0 273.8 
3691800.0 274.6 
3691800.0 274.9 
3691800.0 275.3 
3691800.0 275.9 
3691800.0 276.1 
3691800.0 275.8 
3691800.0 275.5 
3691800.0 274.9 
3691800.0 
3691800.0 
3691800.0 
3691800.0 
3691800.0 
3691800.0 273.1 

276.5 
276.7 

274.2 
273.7 
273.4 
273.4 
273.1 

RE DISCCART 326500.0 3691800.0 273.1 
RE DISCCART 326600.0 3691800.0 272.8 
RE DISCCART 326700.0 3691800.0 272.8 
RE DISCCART 326800.0 3691800.0 272.8 - - - - - - - . 
RE DISCCART 326900.0 3691800.0 272.6 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327000.0 
327100.0 
327200 .O 
327300.0 
327400.0 
327500.0 
327600.0 
327700 .O 
327800.0 
327900.0 
328000.0 
328100.0 
328200 .O 
328300.0 

3691800.0 272.5 
3691800.0 272.4 
3691800.0 272.4 
3691800.0 274.3 
3691800.0 279.9 
3691800.0 295.8 
3691800.0 335.3 
3691800.0 356.5 
3691800.0 311.8 
3691800.0 284.7 
3691800.0 277.3 
3691800.0 276.9 
3691800.0 277.1 
3691800.0 277.4 

RE DISCCART 328400.0 3691800.0 277.4 
RE DISCCART 328500.0 3691800.0 277.1 
RE DISCCART 328600.0 3691800.0 276.8 _ _  . - 
RE DISCCART 328700.0 3691800.0 277.1 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328800.0 
328900.0 
329000.0 
325000 .O 
325100.0 
325200 .O 
325300 .O 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
326300.0 
326400.0 
326500.0 
326600.0 
326700.0 
326800.0 
326900.0 
327000.0 
327100.0 
327200.0 
327300.0 
327400.0 
327500.0 
327600.0 

3691800.0 
3691800.0 
3691800.0 
3691900 .O 
3691900.0 
3691900.0 
3691900.0 
3691900.0 
3691900.0 
3 691900.0 
3691900.0 
3691900.0 
3691 900.0 
3691900.0 
3691 900.0 
3691900.0 
3691900.0 
3691900 .O 
3691900.0 
3691900.0 
3691900.0 
3691900.0 
3691900.0 
3691900.0 
3 6 91 900.0 
3691900.0 
3691 900.0 
3691900.0 
3691900.0 
3691900.0 

277.4 
277.7 
278 
274.4 
274.6 
275.3 
275.9 
276.2 
276.5 
276.4 
275.9 
275.3 
274.7 
27412 
273.8 
273.7 
273.8 
273.8 
273.6 
273.4 
213.2 
273.2 
273.1 
272.8 
272.4 
272.4 
273.6 
276 
281.4 
304.2 
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RE DISCCART 327700.0 3691900.0 310.8 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART a RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327800.0 3691900.0 
327900.0 3691900.0 
328000.0 3691900.0 
328100.0 3691900.0 
328200.0 3691900.0 
328300.0 
3284 00.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 _ ~ . . ~ ~  
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
326300.0 
326400.0 
326500 .O 
326600.0 
326700.0 
326800.0 
326900.0 
327000.0 
327100.0 
327200.0 
327300.0 
327400.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500.0 

3691900 .O 
3691900.0 
3691900.0 
3691900 .O 
3691900.0 
3691900.0 
3691900 .O 
3691900.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000 -0 
3692000.0 
3692000.0 
3692000.0 
3692000 .O 
3692000.0 
3692000.0 
3692000.0 
3692000 .O 
3692000.0 
3692000.0 
3692000 .O 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000.0 
3692000 .O 

296.3 
280.7 
271.2 
271.3 
277.5 
277.7 
271.5 
277.1 
277.1 
277.4 
277.7 
278 _ .  
278.3 
274.3 
274.5 
275.5 
276.2 
276.7 
217 
276.9 
276.5 
276 
275.4 
274.7 
274.2 
274.1 
274.3 
274.5 
21 4 
273.9 
273.9 
273.7 
273.5 
273.3 
272.9 ~~ 

272.7 
273.4 
275.2 
277.9 
284.7 
286.1 
283 
278.6 
277.4 
277.6 
278 
278 
277.7 
277.4 

RE DISCCART 328600.0 3692000.0 277.4 
RE DISCCART 328700.0 3692000.0 277.7 
RE DISCCART 328800.0 3692000.0 278 
RE DISCCART 328900.0 3692000.0 278.4 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
3261 00.0 
326200.0 
326300.0 
326400.0 
326500.0 
326600.0 
326700.0 
326800.0 
326900.0 
327000.0 
327100.0 
327200.0 
327300.0 
327400.0 
327500.0 
327600.0 
327700.0 
327800.0 

3692000.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 

278.7 
274.3 
275.1 
276.1 
276.9 
277.6 
277.4 
277.4 
277.2 
277.1 
276.4 
275.6 
274.9 
274.3 
274.8 
274.9 
274.6 
274.3 
274.6 
274.3 
273.8 
273.4 
273.4 
273.7 
274.3 
274.4 
275.8 
277.1 
277 -5 
277.5 

RE DISCCART 327900.0 3692100.0 278.3 a 

Nested Receptors2 
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Nested Receptors2 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328000.0 
328100.0 
328200.0 
328300.0 
328400.0 
328500 .O 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 

3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692100.0 
3692200.0 

278.3 
278.5 
278.6 
278.5 
278.1 
277.4 
277.5 
278 
278.6 
278.9 
279.2 
275.1 

RE DISCCART 325100.0 3692200.0 275.8 
RE DISCCART 325200.0 3692200.0 276.6 
RE DISCCART 325300.0 3692200.0 277.2 
RE DISCCART 325400.0 3692200.0 278 
RE DISC&T 325500.0 3692200.0 277.7 
RE DISCCART 325600.0 3692200.0 277.8 
RE DISCCART 325700.0 3692200.0 277.7 
RE DISCCART 325800.0 3692200.0 277.7 
RE DISCCART 325900.0 3692200.0 277.3 
RE DISCCART 326000.0 3692200.0 276.9 
RE DISCCART 326100.0 3692200.0 276.3 
RE DISCCART 326200.0 3692200.0 275.6 
RE DISCCART 326300.0 3692200.0 275.5 
RE DISCCART 326400.0 3692200.0 275.5 
RE DISCCART 326500.0 3692200.0 275.5 
RE DISCCART 326600.0 3692200.0 275.7 
RE DISCCART 326700.0 3692200.0 275.3 
RE DISCCART 326800.0 3692200.0 274.9 
RE DISCCART 326900.0 3692200.0 274.2 
RE DISCCART 327000.0 3692200.0 273.8 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327100.0 
327200.0 
327300.0 
327400.0 
327500.0 
327600 .O 
327700.0 
327800.0 
327900 .O 
328000.0 
328100.0 
328200.0 
328300.0 
328400.0 

3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 
3692200.0 

274.1 
274 -3 
274.6 
275 
275.5 
276.3 
277.1 
277.6 
278.4 
279 
279.5 
279.6 
279.1 
278.6 

RE DISCCART 328500.0 3692200.0 278.1 
RE DISCCART 328600.0 3692200.0 278.3 
RE DISCCART 328700.0 3692200.0 278.6 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600 .O 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 

3692200 .O 
3692200.0 
3692200.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300 .O 
3692300.0 
3692300.0 

278.9 
279.3 
279.6 
276 
276.5 
277.1 
277.4 
277.8 
278 
278.3 
278.2 
278 
277.8 
277.6 
277.3 
276.5 

RE DISCCART 326300.0 3692300.0 276.1 
RE DISCCART 326400.0 3692300.0 276 
RE DISCCART 326500.0 3692300.0 276.3 
RE DISCCART 326600.0 3692300.0 276.7 
RE DISCCART 326700.0 3692300.0 276.7 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

326800.0 
326900.0 
327000.0 
327100.0 
327200.0 
327300.0 
327400.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100.0 
328200.0 

3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300 .O 
3692300.0 
3692300 .O 
3692300.0 
3692300 .O 
3692300.0 
3692300.0 
3692300.0 
3692300.0 

276.1 
274.7 
274 
274.3 
274.6 
275.1 
275.5 
275.9 
276.8 
217.4 
278.2 
279.1 
279.8 
280.4 
280.4 
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RE OISCCART 328300.0 3692300.0 279.6 
Nested Receptors2 

RE OISCCART 
RE DISCCART 
RE DISCCART 
RE OISCCART 
RE OISCCART 
RE DISCCART 
RE OISCCART 
RE OISCCART 
RE OISCCART 
RE OISCCART 
RE OISCCART 
RE DISCCART 
RE OISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE OISCCART 
RE OISCCART 
RE OISCCART 
RE OISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE OISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

328400.0 
328500.0 
328600.0 
328700.0 
328800.0 
328900.0 
329000.0 
325000.0 
325100.0 
325200.0 
325300.0 
325400.0 
325500.0 
325600.0 
325700.0 
325800.0 
325900.0 
326000.0 
326100.0 
326200.0 
326300.0 
326400.0 
326500.0 
326600.0 
326700.0 
326800.0 
326900.0 
327000.0 
327100.0 
327200.0 
327300.0 
327400.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900 .O 
328000 .O 
328100.0 
328200.0 
328300 .O 
328400.0 

3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692300.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692900.0 
3692400 .O 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 
3692400.0 

279.1 
278.9 
279 ~. 
279.1 
279.2 
279.6 
279.8 
276.6 
277.1 
277.4 
277.8 ~. 
278 
278.6 
278.6 
278.6 
278.3 
278.3 
278 
277.4 
277 
276.8 
276.8 
276.9 
278.9 
283.2 
277.7 
275.7 
274.3 
274.6 
274.9 
275.2 
275.8 
276.3 
277.1 
277.8 
278.8 
280.1 
280.4 
280.7 
280.4 
280 
279.6 

RE DISCCART 328500.0 3692400.0 279.2 
RE DISCCART 328600.0 3692400.0 279.5 
RE DISCCART 328700.0 3692400.0 279.5 
RE DISCCART 328800.0 3692400.0 279.8 
RE DISCCART 328900.0 3692400.0 279.9 
RE DISCCART 329000.0 
RE DISCCART 325000.0 
RE DISCCART 325100.0 
RE DISCCART 325200.0 
RE DISCCART 325300.0 
RE DISCCART 325400.0 
RE DISCCART 325500.0 
RE DISCCART 325600.0 
RE DISCCART 325700.0 
RE DISCCART 325800.0 
RE DISCCART 325900.0 
RE DISCCART 326000.0 
RE DISCCART 326100.0 
RE DISCCART 326200.0 

3692400.0 
3692500 .O 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500 .O 
3692500.0 
3692500.0 

280.3 
277.1 
277.4 
277.7 
278.2 
278.5 
278.9 
279 
279 
279 
278.7 
278.3 
277.7 
277.1 

RE DISCCART 326300.0 3692500.0 277.1 
RE DISCCART 326400.0 3692500.0 277.4 
RE DISCCART 326500.0 3692500.0 277.4 
RE DISCCART 326600.0 3692500.0 282.9 - - - - - - - . - - . . _ . ~  
RE DISCCART 326700.0 3692500.0 306.3 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

326800.0 
326900 .O 
327000 .O 
327100.0 
327200 .O 
327300.0 
327400.0 
327500.0 
327600.0 
327700.0 
327800.0 
327900.0 
328000.0 
328100 .O 
328200 .O 
328300.0 
328400.0 
328500.0 

3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500 .O 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 

289.2 
276.6 
275 
274.9 
275 
275.5 
276 
276.5 
277.1 
277.9 
279.2 
280.4 
280.7 
280.7 
280.4 
280.3 
280 
279.6 
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Nested Receptors2 
RE DISCCART 328600.0 
RE DISCCART 328700.0 
RE DISCCART 328800.0 
RE DISCCART 328900.0 
RE DISCCART 329000.0 
RE DISCCART 327500.0 
RE DISCCART 327600.0 
RE DISCCART 327700.0 
RE DISCCART 327800.0 
RE DISCCART 327900.0 
RE DISCCART 327500.0 
RE DISCCART 327600.0 
RE DISCCART 327700.0 
RE DISCCART 327800.0 
RE DISCCART 327900.0 
RE DISCCART 327500.0 
RE DISCCART 327600.0 
RE DISCCART 327700.0 
RE DISCCART 327800.0 
RE DISCCART 327900.0 
RE DISCCART 327500.0 
RE DISCCART 327600.0 
RE DISCCART 327700.0 
RE DISCCART 327800.0 
RE DISCCART 327900.0 
RE DISCCART 327500.0 
RE DISCCART 327600.0 
RE DISCCART 327700.0 
RE DISCCART 327800.0 
RE DISCCART 327900.0 
RE DISCCART 327500.0 
RE DISCCART 327600.0 
RE DISCCART 327700.0 
RE DISCCART 327800.0 
RE DISCCART 327900.0 
RE DISCCART 327500.0 
RE DISCCART 327600.0 
RE DISCCART 327700.0 
RE DISCCART 327800.0 

3692500.0 279.7 
3692500.0 279.8 
3692500.0 280.1 
3692500.0 280.4 
3692500.0 280.8 
3689700.0 266.1 
3689700.0 266.4 
3689700.0 266.7 
3689700.0 267 
3689700.0 267.6 
3689800.0 267 
3689800.0 267.3 
3689800.0 267.3 
3689800.0 267.3 
3689800.0 267.6 
3689900.0 267.3 
3689900.0 267.3 
3689900.0 267.6 
3689900.0 267.6 
3689900.0 267.9 
3690000.0 267.6 
3690000.0 267.6 
3690000.0 267.9 
3690000.0 267.9 
3690000.0 267.9 
3690100.0 267.9 
3690100.0 267.9 
3690100.0 267.9 
3690100.0 267.9 
3690100.0 268.2 
3690200.0 268.5 
3690200.0 267.9 
3690200.0 267.9 
3690200.0 268.2 
3690200.0 268.5 
3690300.0 268.8 
3690300.0 268.5 
3690300.0 268.2 
3690300.0 268.2 

RE DISCCART 327900.0 3690300.0 268.8 
RE DISCCART 327500.0 3690400.0 269.4 
RE DISCCART 327600.0 3690400.0 269.1 
RE DISCGT 327700.0 3690400.0 268.8 
RE DISCCART 327800.0 3690400.0 
RE DISCCART 327900.0 3690400.0 
RE DISCCART 307000.0 3670500.0 
RE DISCCART 309000.0 3670500.0 
RE DISCCART 311000.0 3670500.0 
RE DISCCART 313000.0 3670500.0 
RE DISCCART 315000.0 3670500.0 
RE DISCCART 307000.0 3672500.0 
RE DISCCART 309000.0 3672500.0 
RE DISCCART 311000.0 3672500.0 
RE DISCCART 313000.0 3672500.0 
RE DISCCART 
RE DISCCART. 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

SIsooo.o 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000 .O 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000 .O 
309000.0 
311000.0 
313000 .O 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 

3672500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
3676500.0 
3676500.0 
3676500.0 
3676500.0 
3676500.0 
3678500.0 
3678500.0 
3678500.0 
3678500.0 
3678500 .O 
3680500.0 
3680500.0 
3680500.0 
3680500.0 
3680500.0 
3682500.0 
3682500.0 
3682500 .O 
3682500.0 
3682500.0 
3684500.0 
3684500.0 
3684500.0 
3684500 .O 
3684500.0 

269.1 
269.4 
216.408 
219.456 
231.648 
239.8776 
278 
243.84 
239.268 
243.84 
256.032 
304 
256.3368 
256.032 
268.224 
304.8 
305 
271.272 
274.32 
316.992 
310.896 
432 
304.8 
368.808 
341.376 
309.372 
339 
304.8 
380.6952 
335.28 
371.856 
328 
344 
337 
323 
322 
315.8 
333 
324 
324 
305 
299.9 
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RE DISCCART 307000.0 3686500.0 319 
RE DISCCART 309000.0 3686500.0 312 
RE DISCCART 311000.0 3686500.0 359 ~ ~~~-~~ 
RE DISCCART 313000.0 3686500.0 305 
RE DISCCART 315000.0 3686500.0 289.6 
RE DISCCART 307000.0 3688500.0 311 
RE DISCCART 309000.0 3688500.0 304 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

31 1000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000 .O 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 

3688500.0 
3688500.0 
3688500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3692500.0 
3694500.0 
3694500.0 
3694500.0 
3694500.0 
3694500.0 
3696500.0 
3696500.0 
3696500.0 
3696500.0 
3696500.0 
3698500.0 
3698500 .O 
3698500.0 
3698500.0 
3698500.0 
3700500.0 
3700500.0 
3700500.0 
3700500.0 
3700500.0 
3702500.0 
3702500.0 

2 98 
333 
286.5 
311 
303 
2 98 
296 
429.8 
318 
314 
310 
307 
302.1 
336 
335 
334 
326 
320 
360 
363 
369 
356 
335 
457 
4 58 
399 
3 65 
348 
391 
518 
4 79 
398 
364 
382 
443 

RE DISCCART 311000.0 3702500.0 468 
RE DISCCART 313000.0 3702500.0 397 
RE DISCCART 315000.0 3702500.0 365 
RE DISCCART 307000.0 3704500.0 358 
RE DISCGT 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
307000.0 
309000.0 
311000.0 
313000.0 
315000.0 
287000.0 
292000.0 
297000.0 
302000.0 
287000.0 
292000.0 
297000.0 
302000.0 
287000.0 
292000.0 
297000.0 
302000.0 
287000.0 
292000.0 
297000.0 
302000.0 
287000.0 
292000.0 
297000.0 
302000.0 

3704500 .O 
3704500.0 
3704500.0 
3704500.0 
3706500.0 
3706500.0 
3706500 .O 
3706500.0 
3706500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3710500.0 
3710500.0 
3710500.0 
3710500.0 
3710500.0 
3650500.0 
3650500.0 
3650500.0 
3650500.0 
3655500 .O 
3655500.0 
3655500.0 
3655500.0 
3660500.0 
3660500.0 
3660500.0 
3660500.0 
3665500 .O 
3665500.0 
3665500 .O 
3665500.0 
3670500.0 
3670500 .O 
3670500 .O 
3670500.0 

370 
382 
373 
353 
357 
363 
372 
384 
355 
367 
377 
378 
374 
367 
378 
397 
394 
388 
380 
134 
155.8 
193.5 
202 
152.1 
150 
203 
152 
177.7 
174 
203 
185 
214.9 
216 
303 
208 
253 
281 
282 
243.84 

Nested Receptors2 

Page 27 



RE DISCCART 2e7ooo.o 3675500.0 317 

RE DISCCART 302000.0 3675500.0 323.088 
RE DISCCART 2e7ooo.o 36eo500.0 445 
RE DISCCART 292ooo.o 36eo500.0 452 
RE DISCCART 297ooo.o 36eo500.0 413 
RE DISCCART 302000. o 3680500. o 438.912 
RE DISCCART 2e7ooo.o 36e5500.0 446 
RE DISCCART 292ooo.o 36e5500.0 467 
RE DISCCART 297ooo.o 36e5500.0 402 
RE DISCCART 302000.0 36e5500.0 3413 
RE DISCCART 2e7ooo.o 3690500.0 439 

RE DISCCART 292000.0 3675500.0 324 
RE DISCCART 297000.0 3675500.0 309 

RE DISCCART 292000.0 3690500.0 412 
RE DISCCART 297000.0 3690500.0 378 
RE DISCCART 302000.0 3690500.0 342 
RE DISCCART 2e7ooo.o 3695500.0 620 
RE DISCCART z92ooo.o 3695500.0 380.7 

RE DISCCART 2e7ooo.o 3700500.0 445 

RE DISCCART 297000.0 3695500.0 355.4 
RE DISCCART 302000.0 3695500.0 329.2 

RE DISCCART 292000.0 3700500.0 375.2 
RE DISCCART 297000.0 3700500.0 345.6 
RE DISCCART 302000.0 3700500.0 335.3 

RE DISCCART 292000.0 3705500.0 367.6 
RE DISCCART 297000.0 3705500.0 353.3 
RE DISCCART 302000.0 3705500.0 341.1 

RE DISCCART 292000.0 3710500.0 379 
RE DISCCART 297000.0 3710500.0 364 
RE DISCCART 302000.0 3710500.0 362 

RE DISCCART 292000.0 3715500.0 402 
RE DISCCART 297000.0 3715500.0 395 
RE DISCCART 302000.0 3715500.0 403 

RE DISCCART 292000.0 3720500.0 446 
RE DISCCART 297000.0 3720500.0 454 

RE DISCCART 2e7ooo.o 3705500.0 408 

RE DISCCART 2e7ooo.o 3710500.0 387.1 

RE DISCCART 2e7ooo.o 3715500.0 412.1 

RE DISCCART 2e7ooo.o 3720500.0 438.3 

RE DISCCART 302000.0 3720500.0 558 
RE DISCCART 2e7ooo.o 3725500.0 475 
RE DISCCART 292000.0 3725500.0 556 
RE DISCCART 297000.0 3725500.0 624 
RE DISCCART 302000.0 3725500.0 612 

RE DISCCART 292000.0 3750500.0 545 
RE DISCCART 297000.0 3730500.0 610 
RE DISCCART 302000.0 3730500.0 691 
RE DISCCART 307000.0 3650500.0 212 
RE DISCCART 312000.0 3650500.0 253 
RE DISCCART 317000.0 3650500.0 200.6 
RE DISCCART 322000.0 3650500.0 207.3 
RE DISCCART 327000.0 3650500.0 204.2 
RE DISCCART 332000.0 3650500.0 195.1 
RE DISCCART 337000.0 3650500.0 195.1 
RE DISCCART 342000.0 3650500.0 211.5 
RE DISCCART 347000.0 3650500.0 256.9 
RE DISCCART 307000.0 3655500.0 164 
RE DISCCART 312000.0 3655500.0 210 

RE DISCCART 2e7ooo.o 3730500.0 518 

RE DISCCART 3i7ooo.o 3655500.0 i e o  
RE DISCCART 322000.0 3655500.0 178 
RE DISCCART 327000.0 3655500.0 182 
RE DISCCART 332000.0 3655500.0 190 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

33iooo.o 
342000 .O 
347000.0 
307000.0 
312000.0 
317000.0 
322000 .O 
327000.0 
332000.0 
337000.0 
342000.0 
347000 .O 
307000.0 
312000.0 
317000.0 
322000.0 
327000.0 
332000 .O 
337000.0 
342000.0 
347000.0 
307000.0 

3655500.0 
3655500.0 
3655500.0 
3660500.0 
3660500.0 
3660500.0 
3660500.0 
3660500.0 
3660500 .O 
3660500.0 
3660500.0 
3660500.0 
3665500.0 
3665500.0 
3665500.0 
3665500.0 
3665500.0 
3665500.0 
3665500.0 
3665500 .O 
3665500 .O 
3715500.0 

235 
199 
246 
159 

195 
207 
215 
227 
317 
204 
239 

234 

297 

313 
257 
210 
266 
476 

183 

184 

638 

2ee 
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RE DISCCART 
RE DISCCART ~~ 

RE DISCCART 
RE DISCCART 0 RE DISCCART - RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART e RE DISCCART 

312000.0 
317000.0 
322000.0 
327000.0 
332000.0 
337000.0 
342000.0 
347000 .O 
307000.0 
312000 .O 
317000.0 
322000.0 
327000.0 
332000.0 
337000.0 
342000.0 
347000 .O 
307000 .O 
312000 .O 
317000.0 
322000.0 
327000.0 
332000.0 
337000.0 
342000.0 
347000 .O 
307000.0 
312000.0 
317000.0 
322000 .O 
327000.0 
332000.0 
337000.0 
342000.0 
347000.0 
277000 .O 
277000.0 
277000.0 
277000.0 
277000.0 
277000.0 
277000 .O 
277000.0 
277000.0 
277000.0 
277000.0 
287000.0 

RE DISCCART 297000.0 
RE DISCCART 307000.0 
RE DISCCART 317000.0 
RE DISCCART 327000.0 
RE DISCCART 337000.0 

3715500 .O 
3715500.0 
3715500.0 
3715500 .O 
3715500 .O 
3715500.0 
3715500 .O 
3715500.0 
3720500.0 . ~ 

3720500 .O 
3720500.0 
3720500 .O 
3720500.0 
3720500.0 
3720500.0 
3720500.0 
3720500.0 
3725500.0 
3725500 .O 
3725500.0 
3725500.0 
3725500.0 
3725500.0 
3725500 .O 
3725500.0 
3725500 .O 
3730500.0 
3730500.0 
3730500 .O 
3730500.0 
3730500.0 
3730500 .O 
3730500.0 
3730500.0 
3730500.0 
3640500 .O 
3650500.0 
3660500.0 
3670500 .O 
3680500.0 
3690500 .O 
3700500.0 
3710500 .O 
3720500.0 
3730500.0 
3740500.0 
3740500.0 
3740500.0 
3740500.0 
3740500.0 
3740500.0 
3740500 .O 

436 
415 
391 
386 
397 
389 
409 
4 90 
518 
489 
4 92 
448 
533 
439 
417 
421 
505 
606 
621 
621.792 
573.024 
147.8 
139.6 
137.2 
417 
470 
7 98 
852 
707.136 
550.164 
155.1 
146.6 
146 
4 64 
488 
139.9 
140.2 
194 -5 
253 
341.4 
4 00 
488 
4 65 
433 
500 
1173 
8 93 
664 
685 
605 
601 
5 67 

RE DISCCART 347000.0 3740500.0 536 
RE DISCCART 357000.0 3740500.0 538.6 
RE DISCCART 367000.0 3740500.0 525 
RE DISCCART 287000.0 3640500.0 187 . - - - - . - - . 
RE DISCCART 297000.0 3640500.0 220.7 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART e 

307000.0 
317000.0 
327000.0 
337000.0 
347000.0 
357000.0 
367000.0 
317000.0 
319000.0 
321000.0 
323000.0 
325000.0 
327000.0 
329000.0 
331000.0 
333000.0 
335000.0 
337000.0 
317000.0 
319000.0 
321000.0 
323000.0 
325000.0 
327000.0 
329000.0 
331000.0 
333000.0 
335000.0 

3640500.0 239 
3640500.0 227.7 
3640500.0 241.1 
3640500.0 253 
3640500.0 289.6 
3640500.0 393 
3640500.0 718 
3702500.0 398 
3702500.0 353 
3702500.0 422 
3702500.0 313 
3702500.0 315 
3702500.0 320.3 
3702500.0 319.1 
3702500.0 319.4 
3702500.0 318.5 
3702500.0 321.6 
3702500.0 320.6 
3704500.0 341 
3704500.0 332 
3704500.0 324 
3704500.0 321 
3704500.0 324 
3704500.0 329.5 
3704500.0 329.5 
3704500.0 332.2 
3704500.0 329.2 
3704500.0 330.4 
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Nested Receptors2 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

337000.0 
317000.0 
319000.0 
321000.0 
323000.0 
325000.0 
327000.0 
329000.0 
331000.0 
333000.0 
335000.0 
337000.0 
317000.0 
319000.0 
321000.0 
323000.0 
325000.0 
327000.0 
329000.0 
331000.0 
333000.0 
335000.0 
337000.0 
317000.0 
319000.0 
321000.0 
323000.0 
325000.0 
327000.0 
329000.0 

3704500.0 
3706500.0 
3706500.0 
3706500.0 
3706500.0 
3706500.0 
3706500 .O 
3706500.0 
3706500.0 
3706500.0 
3706500.0 
3706500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3710500.0 
3710500.0 
3710500.0 
3710500.0 
3710500.0 
3710500.0 
3710500.0 

RE DISCCART 331000.0 3710500.0 
RE DISCCART 333000.0 3710500.0 
RE DISCCART 335000.0 3710500.0 
RE DISCCART 337000.0 3710500.0 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

317000.0 
319000.0 
321000.0 
323000.0 
325000.0 
327000.0 
329000.0 
331000.0 
333000.0 
335000.0 
337000.0 
317000.0 
319000.0 
321000.0 

3670500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 
3672500.0 
3672500.0 
3672500.0 

320 
347 
339 
333 
331 
333 
336.5 
340.5 
341.4 
338.3 
338.3 
326.4 
359 
352 
344 
340 
342 
347 
350 
354 
355 
34 9 
346 
372 
363 
355 
350 
353 
357 
361 
364 
365 
361 
353 
317 
317 
353 
422 
5 60 
387 
449 
367 
414 
277 
24 6 
294 
348 
349 

RE DISCCART 323000.0 3672500.0 396 
RE DISCCART 325000.0 3672500.0 511 
RE DISCCART 327000.0 3672500.0 366 
RE DISCCART 329000.0 3672500.0 372 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

331000.0 
333000.0 
335000.0 
337000.0 

31 9000.0 
321000.0 
323000.0 
325000.0 
327000.0 
32 9000.0 
331000.0 
333000.0 
335000.0 
337000.0 
317000.0 
319000.0 
321000.0 
323000.0 
325000.0 
327000.0 
329000.0 
331000.0 
333000.0 
335000.0 
337000.0 
317000.0 
319000.0 
321000.0 
323000.0 
325000.0 
327000.0 
329000.0 

.317000.0 

3672500.0 
3672500.0 
3672500.0 
3672500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
3674500.0 
367 6500.0 
3676500.0 
3676500.0 
367 6500.0 
3676500.0 
3676500.0 
3676500.0 
3676500.0 
3676500.0 
3676500.0 
367 6500.0 
3678500.0 
3678500.0 
3678500.0 
3678500.0 
3678500.0 
3678500.0 
3678500.0 

338 
354 
280 
231 
380 
373 
34 1 
341 
355 
325 
317 
280 
251 
238 
225 
477 
385 
34 1 
333 
4 02 
418 
292 
304 
304 
231 
227 
360 
370 
327 
316 
364 
299 
274 
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Nested Receptors2 
RE DISCCART 331000.0 
RE DISCCART 333000.0 
RE DISCCART 335000.0 
RE DISCCART 337000.0 
RE DISCCART 339000.0 
RE DISCCART 341000.0 
RE DISCCART 343000.0 
RE DISCCART 345000.0 
RE DISCCART 347000.0 
RE DISCCART 339000.0 
RE DISCCART 341000.0 
RE DISCCART 343000.0 
RE DISCCART 345000.0 
RE DISCCART 347000.0 
RE DISCCART 339000.0 
RE DISCCART 341000.0 
RE DISCCART 343000.0 
RE DISCCART 345000.0 
RE DISCCART 347000.0 
RE DISCCART 339000.0 
RE DISCCART 341000.0 
RE DISCCART 343000.0 
RE DISCCART 345000.0 
RE DISCCART 347000.0 
RE DISCCART 339000.0 
RE DISCCART 341000.0 
RE DISCCART 343000.0 
RE DISCCART 345000.0 
RE DISCCART 347000.0 
RE DISCCART 339000.0 
RE DISCCART 341000.0 
RE DISCCART 343000.0 
RE DISCCART 345000.0 
RE DISCCART 347000.0 
RE DISCCART 339000.0 
RE DISCCART 341000.0 

3678500.0 
3678500.0 
3678500.0 
3678500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 
3672500.0 
3672500.0 
3672500.0 
3672500.0 
3672500.0 
3674500 .O 
3674500.0 
3674500 .O 
3674500.0 
3674500 .O 
3676500 .O 
3676500.0 
3676500.0 
3676500 .O 
3676500 .O 
3678500.0 
3678500 .O 
3678500.0 
3678500.0 
3678500.0 
3680500.0 
3680500 .O 
3680500 .O 
3680500 .O 
3680500,O 
3682500.0 
3682500.0 

277 
283 
231 
244 
219 
213 
227 
248 
274 
219 
226 
235 
256 
281 
220 
232 
243 
2 62 
288 
235 
24 6 
253 
258 
278 
273 
276 
279 
276 
274 
323 
338 
363 
304 
287 
283 
355 

RE DISCCART 343000.0 3682500.0 353 
RE DISCCART 345000.0 3682500.0 309 
RE DISCCART 347000.0 3682500.0 294 - ___. 
RE DISCCART 339000.0 3684500.0 374 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART @- RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

341000.0 
343000.0 
345000.0 
347000.0 
339000.0 
341000 .O 
343000.0 
345000 .O 
347000.0 
339000.0 
341000.0 
343000.0 
345000 .O 
347000.0 
339000.0 
341000.0 
343000.0 
345000.0 
347000.0 
339000.0 
34 1000.0 
343000.0 
345000.0 
347000.0 
339000.0 
341000.0 
343000.0 
345000.0 
347000.0 
339000.0 
341000.0 
343000 .O 
345000.0 
347000.0 
339000.0 
341000.0 
343000 .O 
345000.0 
347000 .O 
339000.0 
34 1000.0 
343000.0 
345000.0 
347000.0 
339000.0 

3684500.0 287 
3684500.0 281 
3684500.0 286 
3684500.0 273 
3686500.0 238 
3686500.0 243 
3686500.0 274 
3686500.0 260 
3686500.0 260 
3688500.0 246 
3688500.0 244 
3688500.0 243 
3688500.0 242 
3688500.0 245 
3690500.0 263 
3690500.0 253 
3690500.0 254 
3690500.0 252 
3690500.0 249 
3692500.0 262 
3692500.0 267 
3692500.0 266 
3692500.0 264 
3692500.0 262 
3694500.0 272.2 
3694500.0 280.1 
3694500.0 277.4 
3694500.0 277.4 
3694500.0 276.8 
3696500.0 292.6 
3696500.0 290.2 
3696500.0 289.6 
3696500.0 291.7 
3696500.0 294.4 
3698500.0 302.4 
3698500-0 301.8 
3698500.0 301.8 
3698500.0 306.6 
3698500.0 312.1 
3700500.0 310.9 
3700500.0 313.9 
3700500.0 317 
3700500.0 322.5 
3700500.0 328.9 
3702500.0 326.4 
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RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

341000.0 
343000.0 
345000.0 
347000.0 
339000.0 
341000.0 
343000.0 
345000 .O 
347000 .O 
339000.0 
341000 .O 
343000 .O 
345000.0 
347000.0 
339000.0 
34 1000.0 
343000.0 
345000.0 
347000.0 
339000.0 
341000.0 
343000.0 
345000.0 
347000.0 
352000.0 
357000.0 
362000.0 
367000.0 
352000.0 
357000.0 
362000.0 
367000 .O 
352000.0 
357000.0 
362000.0 
367000.0 
352000.0 
357000.0 
362000.0 
367000.0 
352000.0 
357000.0 
362000.0 
367000 .O 

3702500.0 
3702500.0 
3702500.0 
3702500.0 
3704500.0 
3704500.0 
3704500.0 
3704500.0 
3704500 .O 
3706500 .O 
3706500.0 
3706500.0 
3706500.0 
3706500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3708500.0 
3710500.0 
3710500.0 
3710500.0 
3710500.0 
3710500.0 
3650500.0 
3650500.0 
3650500.0 
3650500.0 
3655500.0 
3655500.0 
3655500.0 
3655500.0 
3660500.0 
3660500.0 
3660500.0 
3660500.0 
3665500 .O 
3665500.0 
3665500.0 
3665500.0 
3670500.0 
3670500.0 
3670500.0 
3670500.0 

326.1 
332.2 
340.5 
347.5 
337.7 
340.5 
349.9 
360.6 
369.1 
344.4 
353.3 
365.8 
378.6 
395.3 
354 
364 
380 
396 
421 
365 
375 
393 
411 
445 
306 
357 
442 
476 
314 
398 
754 
4 64 
312 
489 
535 
4 57 
341 
517 
436 
409 
608 
424 
412 
361 

Nested Receptors2 

RE DISCCART 352000.0 3675500.0 396 
RE DISCCART 357000.0 3675500.0 366 
RE DISCCART 362000.0 3675500.0 358 
RE DISCCART 367000.0 3675500.0 332 
RE DISCC~~RT 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

352000.0 
357000.0 
362000.0 
367000.0 
352000.0 
357000.0 
362000.0 
367000.0 
352000 .O 
357000.0 
362000.0 
367000.0 
352000.0 
357000.0 
362000.0 
367000.0 
352000.0 
357000 .O 
362000 .O 
367000.0 
352000 .O 
357000.0 
362000 .O 
367000.0 
352000 .O 
357000.0 
362000.0 
367000 .O 
352000 .O 
357000 .O 
362000.0 
367000.0 
352000.0 
357000 .O 
362000 .O 
367000.0 
352000.0 

3680500.0 
3680500.0 
3680500.0 
368D500.0 
3685500 .O 
3685500.0 
3685500.0 
3685500.0 
3690500.0 
3690500.0 
3690500.0 
3690500.0 
3695500.0 
3695500.0 
3695500.0 
3695500.0 
3700500.0 
3700500.0 
3700500.0 
3700500.0 
3705500.0 
3705500.0 
3705500 .O 
3705500.0 
3710500.0 
3710500 .O 
3710500.0 
3710500.0 
3715500.0 
3715500.0 
3715500.0 
3715500.0 
3720500.0 
3720500 .O 
3720500.0 
3720500.0 
3725500 .O 

303 
320 
316 
317 
286 
313 
290 
319 
252 
256 
272 
305 
281 
274 
269.1 
271.3 
332 
325 
304.2 
296 
480 
427 
350.2 
321 
548 
545 
371.9 
343.5 
1010 
8 92 
408.7 
369.7 
645 
784 
441 
388 
507 
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RE DISCCART 357000.0 
RE DISCCART 362000.0 
RE DISCCART 367000.0 
RE DISCCART 352000.0 
RE DISCCART 357000.0 
RE DISCCART 362000.0 
RE DISCCART 367000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 
RE DISCCART 377000.0 

RE DISCCART 326286.4 
RE DISCCART 326336.4 
RE DISCCART 326386.4 
RE DISCCART 326436.4 
RE DISCCART 326486.4 
RE DISCCART 326536.4 
RE DISCCART 326586.4 
RE DISCCART 326636.4 
RE DISCCART 326686.4 
RE DISCCART 326736.4 
RE DISCCART 326786.4 
RE DISCCART 326836.4 
RE DISCCART 326886.4 
RE DISCCART 326936.4 
RE DISCCART 326986.4 
RE DISCCART 327036.4 
RE DISCCART 327086.4 
RE DISCCART 327136.4 
RE DISCCART 327186.4 
RE DISCCART 327236.4 
RE DISCCART 327286.4 
RE DISCCART 327336.4 
RE DISCCART 327386.4 

* *  Boundary 

RE DISCCART 327436.4 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327478.05 
RE DISCCART 327428.05 
RE DISCCART 327378.05 
RE DISCCART 327328.05 
RE DISCCART 327278.05 
RE DISCCART 327228.05 
RE DISCCART 327178.05 
RE DISCCART 327128.05 
RE DISCCART 327078.05 a 

3725500.0 466 
3725500.0 427 
3725500.0 405.7 
3730500.0 483 
3730500.0 465 
3730500.0 445.9 
3730500.0 427.6 
3640500.0 571 
3650500.0 461 
3660500.0 405.4 
3670500.0 377 
3680500.0 427 
3690500.0 452 
3700500.0 293.8 
3710500.0 321.3 
3720500.0 351.1 
3730500.0 399 
3740500.0 516 

3689675.26 264.9 
3689675.26 265.2 
3689675.26 267 
3689675.26 268.2 
3689675.26 268.2 
3689675.26 267.9 
3689675.26 267.3 
3689675.26 267 
3689675.26 267.3 
3689675.26 267.6 
3689675.26 267.9 
3689675.26 268.2 
3689675.26 268.2 
3689675.26 268.2 
3689675.26 268.2 
3689675.26 267.9 
3689675.26 267.9 
3689675.26 267.9 
3689675.26 267.6 
3689675.26 267.6 
3689675.26 267.3 
3689675.26 267 
3689675.26 266.7 
3689675.26 266.4 
3689675.26 266.4 
3689725.26 266.7 
3689775.26 267 
3689825.26 267.3 
3689875.26 267.3 
3689925.26 267.6 
3689975.26 267.6 
3690025.26 267.9 
3690075.26 267.9 
3690125.26 268.2 
3690175.26 268.2 
3690225.26 268.5 
3690275.26 269.1 
3690325.26 269.1 
3690375.26 269.4 
3690425.26 269.7 
3690475.26 270.1 
3690525.26 270.1 
3690575.26 270.4 
3690625.26 270.7 
3690675.26 271 
3690725.26 271.3 
3690775.26 271.3 
3690825.26 271.6 
3690875.26 271.9 
3690925.26 271.9 
3690975.26 272.2 
3691025.26 272.5 
3691075.26 272.8 
3691125.26 272.8 
3691175.26 273.1 
3691225.26 273.4 
3691275.26 274 
3691300.0 274 
3691300.0 274 
3691300.0 273.7 
3691300.0 273.7 
3691300.0 273.4 
3691300.0 273.1 
3691300.0 272.8 
3691300.0 272.8 
3691300.0 272.5 
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RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

327028.05 
326978.05 
326928.05 
326878.05 
326828.05 
326778 .OS 
326728.05 
326678.05 
326628.05 
326578 .OS 
326528.05 
326478 .OS 

3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 
3691300.0 

271.9 
271.9 
271.3 
271.3 
271.3 
271 
271 
271 
271 
271 
271 
270.7 

326428.05 3691300.0 271 
326378.05 3691300.0 271 
326328.05 3691300.0 271 
326286.4 3691300.0 271 

326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 

3691200.0 
3691150 .O 
3691100.0 
3691050.0 
3691000.0 
3690950.0 
3690900.0 
3690850.0 
3690800.0 
3690750.0 
3690700.0 

270.7 
270.4 
270.4 
270.1 
269.7 
269.4 
269.1 
269.1 
268.8 
268.5 
268.2 

RE DISCCART 326286.4 3690650.0 267.9 
RE DISCCART 326286.4 3690600.0 267.9 
RE DISCCART 326286.4 3690550.0 267.6 
RE DISCCART 326286.4 3690500.0 267.3 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 
RE DISCCART 

326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 
326286.4 

3690450.0 
3690400.0 
3690350.0 
3690300.0 
3690250.0 
3690200.0 
3690150.0 
3690100.0 
3690050.0 
3690000.0 
3689950.0 
3689900.0 
3689850.0 
3689800.0 
3689750.0 
3689700.0 

267 
267 
266.4 
265.8 
265.8 
265.5 
265.2 
265.2 
265.2 
264.9 
264.9 
264.6 
264.6 
264.6 
264.6 
264.6 
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Attachment 5 
Additional Discrete Receptors 



Additional Discrete Receptors 

Receptor Description 
Superstition Class I Area 
Pine Mountain Class I Area 
Mazatzal Class I Area 

Class I I Sensitive Receptors 
Gila Bend I.R. 1 
Gila Bend I.R. 2 
Gila Bend I.R. 3 
Signal Mountain W.A. 1 
Signal Mountain W.A. 2 
Signal Mountain W.A. 3 
Woosley Peak W.A. 1 
Woosley Peak W.A. 2 
Gila River I.R. 1 
Gila River I.R. 2 
Gila River I.R. 3 
Gila River I.R. 4 
Eagletail Mountains W.A. 1 
Eagletail Mountains W.A. 2 
Eagletail Mountains W.A. 3 
Big Horn Mountains W.A. 1 
Big Horn Mountains W.A. 2 
Yummingbird Springs W.A. 1 
iummingbird Springs W.A. 2 
Yummingbird Springs W.A. 3 
Vorth Maricopa Mountains W.A. 1 
Vorth Maricopa Mountains W.A. 2 
Uorth Maricopa Mountains W.A. 3 
Uorth Maricopa Mountains W.A. 4 
Uorth Maricopa Mountains W.A. 5 
Jorth Maricopa Mountains W.A. 6 

Jonattainment Receptors 
>Mlo Nonattainment Area 
>Mlo Nonattainment Area 
>Mqo Nonattainment Area 
>Mlo Nonattainment Area 
>Mlo Nonattainment Area 
>Mlo Nonattainment Area 
>Mlo Nonattainment Area 
>Mlo Nonattainment Area 
>Mlo Nonattainment Area 
h o n e  Nonattainment Area 

UTM East (m) 
455074.7 
4201 90.7 
444524.8 

329987.4 
335051.9 
3401 16.4 
321471.3 
31 7277.7 
31 3535.8 
3261 66.4 
330826.1 
378890.6 
378890.6 
378890.6 
378890.6 
291 535.8 
290051.9 
2891 48.7 
302955.2 
305729.4 
306697.1 
310890.6 
31 1858.4 
35831 0.0 
3581 16.4 
363406.8 
366245.5 
366826.1 
372697.1 

350268.6 
350268.6 
350268.6 
350268.6 
350268.6 
350268.6 
350268.6 
350268.6 
350268.6 
368091 .O 

tion 

UTM West (m) 
3700287.0 
3789220.0 
3751 036.0 

36561 63.3 
36561 63.3 
3656163.3 
3676873.0 
3677840.7 
3677453.7 
3675840.7 
367551 8.2 
3680550.4 
368551 8.2 
3690485.9 
3695389.1 
3692937.5 
3699647.2 
3703260.1 
3732937.5 
3733905.3 
3735324.6 
3741 260.1 
3743969.8 
3668550.4 
3672679.5 
3673002.0 
3674 163.3 
3679066.6 
3679776.2 

3676266.0 
3686266.0 
3696266.0 
3706266.0 
3716266.0 
3726266.0 
3736266.0 
3746266.0 
3752036.0 
368441 8.0 

Elevation (m) 
61 9.30 
1534.00 
752.90 

184.00 
224.30 
254.10 
329.10 
374.30 
310.90 
354.20 
300.90 
596.90 
505.00 
312.80 
288.00 
395.00 
395.60 
394.00 
766.40 
768.30 
748.30 
666.80 
693.30 
438.30 
401.60 
368.30 
339.00 
31 7.00 
365.00 

31 1.80 
267.70 
286.70 
42 1.40 
630.70 
498.30 
521.10 
596.40 
682.70 
335.90 



Additional Discrete Receptors 

ReceDtor Descridion 
Ozone Nonattainment Area 
Ozone Nonattainment Area 
Ozone Nonattainment Area 
Ozone Nonattainment Area 
Ozone Nonattainment Area 

Receptors on Complex Peaks 

LOC 

UTM East (m) 
368091 .O 
368091 .O 
368091 .O 
368091 .O 
378430.4 

31 8250.0 
320807.7 
329653.9 
31 7000.0 
31 8346.2 
325038.5 
32 1 692.3 
31 8538.5 
32771 1.5 
326750.0 
332692.3 
333557.7 
336750.0 
336134.6 
337153.9 
336826.9 
31 9384.6 
31 7230.8 
320250.0 
321 692.3 
322500.0 
32446 1.5 
320750.0 
320000.0 
320807.7 
321442.3 
321500.0 
322500.0 
323653.9 
325692.3 
327096.2 
329673.1 
329846.2 
316375.8 
31 8024.2 
31 6606.1 
31 6666.7 

tion 

UTM West (m) 
369441 8.0 
370441 8.0 
3714418.0 
3727383.0 
3679570.0 

3700461.5 
3695730.8 
3695307.7 
3683923.1 
3680500.0 
3693865.4 
3694230.8 
3682000.0 
3691 769.2 
3692576.9 
3690384.6 
3689961.5 
3682230.8 
3681807.7 
3683000.0 
3680903.8 
3680000.0 
3698000.0 
3699692.3 
3699461.5 
369901 9.2 
36991 92.3 
369661 5.4 
3695961.5 
3695730.8 
36961 15.4 
369461 5.4 
3694788.5 
3694500.0 
3698846.2 
3697384.6 
3695326.9 
3695730.8 
368201 2.1 
3682072.7 
3682212.1 
3683787.9 

Elevation (m) 
273.20 
312.40 
359.00 
408.80 
432.80 

662.03 
441.96 
383.44 
492.25 
566.93 
338.63 
329.18 
343.20 
377.95 
326.14 
377.95 
347.47 
377.95 
323.09 
319.10 
307.85 
421.54 
438.91 
438.91 
350.40 
346.86 
347.47 
429.77 
359.66 
441.96 
378.20 
368.81 
371.86 
353.57 
366.67 
334.67 
383.44 
349.91 
353.26 
331.62 
341.38 
490.42 



e 

a 

a 

Additional Discrete Receptors 

Receptor Description 
Receptors on Complex Peaks 
(Continued) 

Location 

UTM East (m) 
31 7303.0 
3 1 6690.1 
31 6339.4 
322290.9 
320424.2 
321 757.6 
320866.7 
320375.8 
321 363.6 
321 042.4 
320484.8 
31 8745.5 
317266.7 
317060.6 
31 7557.6 
31 8866.7 
322000.0 
321 521.2 
320545.5 
31 9709.1 
31 8787.9 
31 8278.8 
317412.1 
320066.7 
31 8430.3 
322206.1 
322503.0 
324854.5 
324824.2 
3201 33.3 
31 9551.5 
31 9200.0 
318581.8 
326278.8 
326854.5 
327733.3 
326448.5 
326472.7 
320969.7 
317533.3 
3201 75.8 
31 9878.8 
325533.3 
324521.2 

UTM West (m) 
3684121.2 
3685460.6 
3685569.7 
3693836.4 
3695557.6 
3695545.5 
3696084.8 
3696363.6 
3696593.9 
3696630.3 
3696909.1 
3697 I 09.1 
3697090.9 
3697436.4 
3698484.8 
3697436.4 
3698048.5 
36981 69.7 
3697581.8 
3698000.0 
3697660.6 
3699472.7 
3698939.4 
3699454.5 
3700121.2 
3699303.0 
3699787.9 
3699848.5 
370021 8.2 
3700345.5 
3700969.7 
3700697.0 
3700654.5 
3698042.4 
3697848.5 
3697303.0 
3697400.0 
3697648.5 
3695460.6 
3697521.2 
3697878.8 
3700727.3 
3699454.5 
3700333.3 

Elevation (m) 
430.07 
338.94 
353.57 
31 7.91 
326.14 
323.09 
384.05 
359.66 
347.47 
356.62 
356.62 
380.39 
390.14 
374.90 
377.95 
374.90 
326.14 
323.09 
368.81 
354.18 
356.62 
662.03 
405.38 
390.14 
563.88 
356.62 
371.86 
350.52 
356.62 
435.86 
532.49 
457.20 
597.41 
316.99 
329.18 
31 3.94 
313.94 
313.94 
368.81 
359.66 
338.33 
445.01 
31 3.94 
323.09 
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Dillon, Chris G. 

From: 
@ ,nt: 

GC: 
Subject: 

a 
README.TXT 

PAVE1 SW.05 

Peter Hyde [Hyde. Peter@ev.state.az.us] 
Wednesday, March 15,2000 5:33 PM 
dilloncg@bv.com 
Sandra Wardwell 
Palo Verde Nuclear Ozone Data (Arizona) 

PAVE1999.09 PAVEl999.10 

PAVEl 999.04 Q u a m  for windows 

PAVE1999.08 PAVEl 999.07 

I 
Quatiro for windows 

March 15,2000 

Chris Dillon: 

I 
PAVE1999.06 

This ozone monitor, like all monitors operated by the , .rirona Department of Environmental Quality, is given pel .Jdic 
precision and accuracy checks consistent with NSR/PSD guidelines. Data for 1997 and 1998 are available in columnlrow 
format now, and are attached as "wbl" files, an ancient form of Quatropro. Each spreadsheet is divided into pages, one 
month per page. 

The 1999 data are available on an hour-by-hour basis and are attached as a series of text files, one for each month of 
April-September, the key to which is given in the readme.txt file. 

You can reach me at (602) 207-2360 with arty questions. 

Cordially, 

3""' Hyde 

1 

mailto:dilloncg@bv.com
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BLACK & VEATCH 

8400 Ward Parkway 
P.O. Box 6405 
Kansas CQ, M i r i  64114 

Tel: (913) 458-2000 

Mesquite Power, LLC 
Mesquite Generating Station 

Black & Vcstch Corporation 

B&V Project 962 10.0020 
March 30,2000 

Mr. Robert Arpino 
Maricopa County Environmental Services Department 
Air Quality Division 
1001 N. Central Ave. 
Suite 200 
Phoenix, AZ 850004-1942 

Subject: Response to IT's Comments on Ambient Air Quality Impact 
Analysis Workplan Addendum 

Dear Mr. Arpino: 

On behalf of Mesquite Power, LLC, please find the attached supplemental responses to IT's comments on the 
Ambient Air Quality Impact Analysis Workplan Addendum. 

Enclosed is the completed ADEQ Air Quality Permit Application - Refmed Modeling Protocol Checklist and the 
Comments on Ambient Air Quality Impact Analysis Workplan Addendum table as provided by IT. These are being 
submitted for incorporation in, and as a supplement to, the Ambient Air Quality Impact Analysis Workplan 
Addendum. 

We believe that we have now responded to all of IT'S comments leading to a finding of administrative completeness 
for the Ambient Air Quality Impact Analysis Workplan Addendum. 

If you have any questions, please don't hesitate to call me at (913) 458-8269. 

Very truly yours, 

BLACK & VEATCH CORPORATION 

Attachments 

cc: M. Swartz 
C. Sterling 
P. Allard 
R. Felty 
K. Kading 
E. Valis 
S. Bohning 
D. Lieb 

William G. Collins 
Permitting/CompIiance Project Manager 

Sempra Energy Resources 
Sempra Energy Resources 
SA&B 
IT Corporation 
IT Corporation 
IT Corporation 
EPA Region 9 
Maricopa County Environmental Services Department - Air Quality Division 
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a ADEQ Air Quality Permit Application -Refined Modeling Protocol Checklist - Jarairary 241 998 
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@ ADEQ Air Quality Permit Application - RefinedModeIing Proiocol Checklist - January 28,1998 

J 

J 
J 
J 
J 

' 

. . .- 

6.1.2 Refied Screen Modeling 

6.1.3 Refined Modeling 

6.2 Model Input DefaulWOptions 

6.3 Rural/Urban Classification . 

6.3.1 Land Use Classification 

63.2 RuralvsUrbaa 

e' 

J 4.1.1 The NAAQS Inventory 

4.1.2 The Increment Inventory 

J 4.1.3 Noncriteria Pollutants Inventory 

5.1 Regional Topography 

5.1.1 Simple Terrain 

5.1.2 Intermediate T d n  

5.1.3 Complex Terrain 

5.2 Regional Climatology 

5.3 Regional Meteorology 

J 

5.3.1 Surface Meteorology 

5.3.1.1 Wind Speed and Wind.Directions 

5.3.1.2 Stability Class 
5.3.1.3 Data Capture 

5.3.1.4 Treatment of Calms 

/ I  I I 6.4 Receptor Network 

c-4 . 
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J 

J 

J' 
J 

ADEQ Air QrraIity Permit Application - Refined Modeling Protocol Checklist - Jartunry 28,1998 

6.4.1 Coarse Receptors 

6.4.2 Medium Receptors 

6.4.3 Fine Receptors 

6.4.4 Tight Receptors 

6.4.5 Discrete Receptors 

'6.4.6 Class I Receptors 

6.4.7 Nonattainment Area Boundary Receptors 

6.5 Receptor Elevations 

6.6 Source Characterization 

6.6.1 Point Sources 

6.6.2 Area Sources 

6.6.3 Volume Sources 

6.6.4 Line Sources 

6.6.5 Mobile Sources . 

6.6.6 Open Piflit Retention 
6.6.7 Dry Deposition . .  

6.7 Source Locations and Parameters 

7.1.Preliminary Analysis 

7.1.1 Preliminary Impact Determination 

7.1.2 Sources Within Area of Impact 

7.1.3 Sources Omitted 
I 

I 7.1.4 Significant Imp& 
I 

I I 7.2 .Full Impact Analysis 

7.2.1 The'NAAQS Analysis ' 



@ ADEQ Air Qiiality Permit Application - Refined Modeliiig Protocol Checklist - January 25,1995 

7.2.2 The Increment Analysis 

7.2.3 AAAQG Pollutant Analysis 

.I I 
8.1 Growth Analysis 

8.2 Soils and Vegetation Analysis 

8.3 Visibility Impairment Analysis 

8.3.1 Level One Screening 

. 8.3.2 Level Two Screening 
a ,  

J 8.3.3 Level Three Screening 

. ./ 8.4 Conclusions 

I I 
9.1 Class I Increments 

‘9.2 Air Quality Related Values 
1 

9.2.1 Flora and Fauna 

9.2.2 Water 

9.2.3 Acid Deposition 

I I ,/ I . 9.3 Visibility Impact Analysis I 

Minutes from prc-application meet& 

C-C b 

e 

. .  

c-6 . 

. .  
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.4 Noncriteria 
iventory 

Comments on Ambient Air Quality Impact Analysis Workplan ADDENDUM 
3/29/2000 

Table 2 presented as 
part of the Addendum 
for this Section, has 
some missing (i.e. units 
for the Emission 
Factors) and 
conflictinghnexplained 
(Le. footnotes c and d 
conflicting number of 

Mesquite Power, LLC 
ADEQ Protocol I Comment Recommendation 

Checklist Section 
ADEQ Checklist The ADEQ Checklist 

provided in the 
Addendum has 
Items 6.6.2 through 
6.6.7 not marked as 
being significantly 
addressednot 

I applicable. 
I The approach of 2.5 Increment 

Consumption and 
Expansion 

assumhg that all 
increment is available 
for use is not correct. 

B&V (Chris Dillon) 
provided an e-mail on 
3/29/99 clarifying what 
was meant by the prior 

I statement. 
I The use of the NO2 5.4 Background - 

zoncentrations 1 -hour average 
concentration in lieu of 
an NOz annual average 
is conservative, as noted 
in the Workplan. It 
would be beneficial to 
understand the technical 
reasoning for this 
approach (i.e. poor data 
quality for annual 
average, not enough 

I data points, etc.) 
.2 TheNAAQS I Interactive sources . 

nventory should also include 
those sources (located 
outside the significant 
impact area created by 
the proposed Mesquite 
project) that have 
significant impacts in 
the SIL area created by 
Mesauite. 

items as appropriate. 

The application will 
need to include the 
sources that have 
previously consumed 
increment and provide 
the amount of increment 
remaining. 

Further discussion of the 
reasons for this 
approach and 
presentation of 1 -hour 
and annual average NO2 
concentrations from 
other monitors in the 
general area would be 
valuable to confirm that 
the values are 
conservative. 

Review Maricopa 
County and ADEQ 
source inventory to 
determine potential 
interactive source 
candidates that may 
have a SIL in 
Mesquite’s SIL area. 

Clarification will be 
sought as part of the 
application technical 
review. 

Recommendation to bl 
Addressed in 

Workplan 

Application 

Application 

Application 

Application 



Comments on Ambient Air Quality Impact Analysis Workplan ADDENDUM 

Comment 

turbines, rationale for 
using GE Turbines vs. 
Westinghouse) 
information 
The comparison of the 
digital data terrain 
heights and other 
information with USGS 
topographic quadrangles 
may create data conflicts 
due to differing datums 
(i.e. I929? (topo. Maps) 

ADEQ Protocol 
Checklist Section 

Recommendation 

Verify that the possible 
differing datums do not 
cause inaccurate 
receptors heights or 
conflicting /inaccurate 
information. 

5.1 Regional 
Topography 

11.0 
Appendices/Additional 
Information - Modeled 
Impact on PMlo and 
Ozone Nonattainment 1 

i 

6.5 Receptor Elevations 

that its contrii>ution>f 
VOCs from operating 
the proposed plant be 
:onsidered in a regional 
impact analysis. Rob 
4 r p i n O  of Maricopa Co. 
;tated in an e-mail dated 
5/2 1/99 that Sempra 
would be required to 
;ubmit a proposal, for 
:valuation by the 

“Additional 
Information” portion 
Sempra’s “proposal77 for 
demonstrating how the 
VOC emissions may 
impact the ozone 
non-attainment area? 

If so, Sempra’s 
proposaVrequest will be 
forwarded to Region IX 

County, describing how 
to analyze the ozone 
impact on the 
non-attainment area. 

vs. 1983? (digital data)) 
Are discrete receptor 
(i.e. Class 1 sensitive 
Class 2, Nonattainment 
boundary) 
elevationsheights 
“worst-case” values or 
actual elevationheight 
at that nnint? I 

EPA office and ADEQ. 

Provide a discussion of 
the discrete receptor 
elevationsheights. The 
use of a “worst-case” 
elevationheight should 
have been used and 
described. 

-_ I 

Sempra is reouestinn I Is the Addendum 

Recommendation to be 
Addressed in 

Application 

Application 

Note: Modifications to 
the Workplan andor 
Application may be 
requested depending 
ipon EPA’s andor 
4DEQs comments and 
*equirements. 



BILL KELLER 

VICE PRESIDENT, DEVELOPMENT AND OPERATIONS 
SEMPRA ENERGY RESOURCES 

Bill Keller is Vice President of Project Development and Operations for Sempra Energy 
Resources, an unregulated subsidiary of Sempra Energy, a San Diego-based Fortune 
500 energy services holding company whose subsidiaries provide electricity, natural gas 
and value-added products and services. 

Sempra Energy was formed in June 1998 by the merger of Pacific Enterprises and 
Enova Corporation. 

In his current role, Keller is responsible for assembling technical and manpower 
resources to develop new generating projects in target markets throughout the United 
States. 

He was instrumental in developing El Dorado Energy, a 480-megawatt power plant 
jointly owned by Reliant Energy and Sempra Energy. That facility began commercial 
operation on May 1, 2000, selling electricity into the wholesaje power markets of 
Nevada. California and the southwestern United States. The $280 million natural gas- 
fired power generating plant, located near Boulder City, Nev., about 40 miles southeast 
of Las Vegas, is designed to provide reliable, safe and cost-effective power to support 
the growing economies of the region. 

Before joining Sempra Energy Resources, Keller worked for Enova Energy 
Management, a division of Enova Energy, Inc.. from January 1997 to June 1998. A 20- 
year veteran of the utility industry, Keller previously held various project management 
and engineering positions, including the implementation of emissions reduction 
programs at San Diego Gas & Efectric’(SDG&E), the principal subsidiary of Enova 
Corporation, 

A registered professional mechanical engineer, Keller holds a bachelor‘s degree in 
mechanical engineering from Villanova University in Villanova, Pa. and a master’s 
degree in business administration from National University in San Diego. He also 
served in the United States Navy. Bill is married and has four daughters. 
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Joseph H. Rowley, P.E. 

Sempra Energy Resources - Director, Project Development 

EXPERIENCE SUMMARY 

20 years of experience in the licensing, design, construction, and operation of power plant and electric 
transmission projects. 

EDUCATION 

BS, Chemical Engineering, Magna cum Laude, Bright Young University, 1980 
Registered Professional Engineer in Mechanical Engineering, State of California, since 1983 

REPRESENTATIVE PROJECT EXPERIENCE 

Vice President - Elk Hills Power, LL. (February 1999 to present) 
Sempra Energy Resources’ project manager for the Elk Hills Power Project, a joint development with 
Occidental Energy Ventures Corp. Responsible for licensing of this project before the California Energy 
Commission. 

Director, Project Development - Sempra Energy Resources (August 1998 to present) 
Responsible for the development of merchant power plant projects in the western United States, 
including the 1000 MW Mesquite Power Project to be located in Maricopa County, Arizona, the 500 
MW Elk Hills Power Project to be located in Ken County, California, and the 500 MW expansion of the 
El Dorado Energy Project located in Boulder City, Nevada. 

Manager, System Operations & Generation - ID Power Dept. (February 1998 to August 1998) 
Responsible for Id’s energy resource assets, including the energy management center, power contracts, 
fuel contracts, and 28 generating units (3 steam units, 1 combined cycle, 9 gas turbines, and 15 hydra 
units) at 13 sites. Also responsible for id’s transmission control area operations and telecommunications. 
Organization included 134 employees with annual OEM and routine capital budgets totaling over $120 
million. 

Manager, Planning/Engineering/Generation - ID Power Dept. (1 993 to February 1998) 
Planned and initiated implementation of ID’S response to the restructuring of the power industry. 
Responsible for an organization of 145 professional, technical, and operations employees involved in 
planning, projects, and day-to-day operations. Organization included transmission planning, resource 
planning, generating plants (operations and projects), and telecommunications. Annual OEM and routine 
capital budgets totaled $20 million. 

Directed ID transmission and resource planning, including response to FERRIC Order 888 regarding 
transmission open access, participation in the development of the California Independent System 
Operator and Power Exchange, and evaluation of resource options. 

Conceived the Metered Subsystem concept included in the Cal-IS0 tariffs. 

Directed the Presidential permit application process for an ID transmission line to CFA’s 
Aeropuerto Substation. Directed the CEQA process for several ID transmission lines. 

RESUME- JROWLEY-.DOC 
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Joseph H. Rowley, P.E. 

Conducted evaluation of ID resource options, including participation in the 1992, 1994, 
and 1996 Electricity Report proceedings before the CEC. 

Licensed the El Centro Unit 1 Repowering before the Imperial County APCD in 1994-95. 

Established a new capital budgeting process based on rigorous resource planning and transmission 
planning. Directed development of ID’S long-term capital budgets and cash flow projections to determine 
financing needs. 

Directed development of the ID Power Department capital and OEM budgets in 1996 and 
1997. Overhauled the budgeting process to provide for greater accountability. 

Developed an improved Power Department cash balance sheet and spearheaded 
improvements in the accounting system used to track capital projects. 

General Superintendent, Power Generation - ID Power Dept. (1991 to 1993) 
Managed an organization of 97 employees and 28 generating units. Annual OEM and routine capital 
budgets totaled over $10 million. Concurrently managed the El Centro Unit 2 Repowering Project, 
conversion of a 30 MW steam unit into a 115 MW combined cycle. 

As project managedengineer of the El Centro Unit 2 Repowering, directed this project from the 
beginning of licensing in 1990 through engineering, procurement, construction, and start-up. Placed the 
project in service on schedule and under its $59.5 million budget in 1993. 

Licensed the Unit 2 Repowering before the California Energy Commission and Imperial 
County APCD in 1990-9 1. 

Worked with the CEC and APCD in the development of all permit conditions and was the 
project’s primary witness in hearings before the CEC. 

Conducted permit application preparation, data responses, and workshop participation. 

Directed development of the project’s Risk Management and Prevention Plan. 

Project engineer for conceptual engineering, design review, construction, and startup. 

Contract administrator for the project’s engineering/procurement/construction contract. 

The Unit 2 Repowering was the first fossil-fired project approved by the CEC that was not a 
cogeneration or R&D project, and was one of the first repowerings to enter service nationwide. 

As General Superintendent, Power Generation, was responsible for the operation, maintenance, and 
regulatory compliance of all ID generating facilities. 

Directed all licensing compliance tasks for the El Centro Unit 2 Repowering. 

Directed stormwater permitting and NPDES permit renewal for the El Centro Generating 
Station and Rockwood Gas Turbine Plant before the Regional Water Quality Control 
Board in 1992-93. 

RESUME- JROWLEY-.DOC 
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Joseph H. Rowley, P.E. 

Directed projects for the abatement of asbestos and other hazardous materials at the El 
Centro Generating Station. 

Directed and conducted emissions sources tests for ID generating units. Developed 
responses to air quality data requests from the U.S. EPA Region IX in 1992. 

Supervised engineering of ID plant retrofit projects and design and construction of a major 
maintenance facility. 

Assistant General Superintendent, Power Generation -ID Power Dept. (1990 to 1991) 
Experience included under General Superintendent, above. 

Senior Engineer - Sun Diego Gas & Electric Company (1 985 to 1990) 
Project manager of SDG&Es Gas Turbine Application Feasibility Study in 1988, which provided the 
basis for the 460 MW Combined Cycle Project and the South Bay Unit 3 Augmentation Project. 

As project engineer of SDG&E’s 460 MW Combined Cycle Project, directed conceptual design and 
preparation of a CEC Notice of Intention in 1989-90. Also directed conceptual design of SDG&E’s South 
Bay Unit 3 Augmentation Project in 1989-90. 

Provided engineering support of SDG&E resource planning, including participation in the CEC’s 1990 
Electricity Report process. Authored SDG&E’s “Power Generation Options - Data Book” in 1989, 
which provided cost and performance characterizations of numerous resource options. 

While at SDG&E, chaired the EPRI Coal Gasification Power Plant Program Committee from 1988 to 
1990. Monitored the Cool Water Coal Gasification Combined Cycle Project through design, 
construction, and operation. Member of the EPRI Advanced Fossil Power Systems Task Force and 
subcommittees from 1983 to 1990. 

Conducted various engineering projects at SDG&E’s South Bay and Encina power plants. 

Engineer - Sun Diego Gas & Electric Company (1982 to 1985) 
Conducted various engineering projects at SDG&E’ South Bay and Encina power plants. These included 
installation of cycling retrofits, heat exchangers, fire protection systems, safety relief valve systems, and 
other power plant systems and equipment. 

Provided technical support regarding power plant siting during 1984 General Rate Case hearings 
concerning SDG&E’s Blythe site. Directed the Blythe Site Generation Screening Study performed by 
Bechtel for SDG&E in 1982. 

Conducted emissions sources tests and various power plant performance tests. Authored a 
combustiodemissions model used at both SDG&E and the ID Power Dept. for mass balance and thermal 
performance analysis. 

Associate Engineer - Sun Diego Gas & Electric Company (1980 to 1982) 
Completed various assignments in support of SDG&E generation facilities, including planning, 
engineering, and regulatory compliance activities. Provided engineering support of SDG&E resource 
planning during the CEC’s 1982 Electricity Report process. 

RESUME- JROWLEY-.DOC 



Marty Swartz 
Manager, Project Development 

Sempra Energy Resources 

Marty Swartz is Manager, Project Development for Sempra Energy Resources, an unregulated 
subsidiary of Sempra Energy, a San Diego-based Fortune 500 energy services holding company 
whose subsidiaries provide electricity, natural gas, and value-added products and services. 
Sempra Energy was formed in June 1998 by merger of Pacific Enterprises and Enova 
Corporation. 

In his current role, Marty Swartz is responsible for the day-to-day management of a Mesquite 
Power Project from the initial development phases through commercial operation of the plant. 
These day-to-day activities include the preparation, review, and approval of permit applications, 
support to obtain such permits, transmission and gas supply, community relations, construction 
of the facility, and start-up of the facility. 

Before joining Sempra Energy Resources, Marty Swartz held various engineering and project 
management positions with Foster Wheeler Corporation, Ahlstrom-Pyropower Corporation, and 
Bechtel Power Corporation. These positions encompass 20 years of professional experience in 
the development, design and construction of gas, oil, coal and nuclear power plants. 

Marty Swartz has a Bachelor of Chemical Engineering degree from Cleveland State University 
and is a registered Professional Engineer (PE) in the Commonwealth of Virginia. 



William R. Engelbrecht 

Biography 

William earned a Bachelor of Science degree in Electrical Engineering from the 
University of Illinois in 198 1 , with a specialty in Power. He is a Registered Professional 
Engineer (PE) in Electrical Engineering in the State of California. 

William has 20 years of professional experience in the power industry spending 17 
years at San Diego Gas & Electric Co. in the areas of Transmission Planning, Resource 
Planning, Strategic Planning and Industry Restructuring. 

William has spent the last 2% years with Sempra Energy Resources. He is 
responsible for the development of the short and long-range assessment of the U.S. 
electric markets. Associated with this is determination of various “project” revenue 
sources and projected levels including energy, capacity and ancillary services. He is 
required to understand the various U.S. market structures including IS0 and PX rules, 
protocols and structure, as well as transmission pricing policies and congestion 
management. He also identifies market and sub-market opportunities for further 
development work. 

William helps support SER’s development efforts by managing transmission planning 
and interconnection request/study efforts as well as other “market” studies. He also 
directs SER’s Asset Portfolio Management activities, examining risk management 
options in the forward gas and electric commodity markets. 

William has spoken at a number of national conferences, and has testified numerous 
times before the California Public Utilities Commission, the California Energy 
Commission, and once before the Connecticut Siting Council. 
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